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Abstract 
The mining industry in Australia is a major contributor to the national economy 
and for the last decades Australian companies in the mining equipment and 
technology services (METS) sector have played a critical role in the innovation 
effectiveness of the global mining industry.  Previously reliant on a global demand 
for base metals, mining companies are currently facing stark economic challenges, 
and companies in the METS sector are seeking new ways and options to remain 
relevant and profitable, in a turbulent market where manufacturing faces an uncertain 
future. 
In recent years, design-led innovation has emerged as an approach that assists 
companies to develop new capabilities to understand and approach changing 
markets, by exploring innovation through the operational and strategic elements of a 
business.  Specifically, previous research has shown the application of design-led 
innovation to manufacturing businesses has contributed to developing design and 
prototype innovation across their business model and repositioning the business and 
its offerings in the market.  This research seeks a better and more detailed 
understanding of the processes of implementing design-led innovation in the METS 
sector, in a context where the traditional approach to manufacturing is being 
challenged and where the location of the company is in mine sites that are often 
remote and isolated from general industry.  
This study explores the processes of introduction, implementation and 
integration of design-led innovation within a family owned company driven by 
engineering innovation in a sector dominated by product and process improvements.  
Adopting an action research methodology, the researcher was embedded within the 
company over an 11-month period.  This longitudinal research specifically 
investigated the barriers to design-led innovation and opportunities that developed 
throughout this research, to understand how the organisation and culture of the 
METS company evolved, in order to progress towards design-led change.  Multiple 
data sources including semi-structured interviews, carried out in two distinct time 
periods, a focus group and a reflective journal were analysed using thematic coding 
and analysis.  
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The research identifies three specific design principles or ‘imperatives’ derived 
from the data that are framed to guide a design team in implementing design-led 
innovation within a METS company.  First, the importance to lead design-led change 
within an engineering-focussed organisation, encouraging the company leadership to 
engage with, reflect upon and disseminate their personal journey with design-led 
innovation.  Second, ensuring that company management and employees experience 
design-led change first hand, to positively affect company engagement and 
commitment and project traction organisational culture.  Third, the imperative to 
have an internal design thinking capability allows METS companies to sustainably 
generate insights through their limited but valuable customer engagement.  The 
significance of these findings is shown in the combined implementation of the design 
imperatives leading towards design-led change at all business levels of an 
organisational structure.   
The study concludes with implications that provide practical insights and sets 
expectations for companies and practitioners using a design-led approach to 
innovation within the METS sector. 
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technology 
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A predominately engineering and 
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services the mining industry. 
 
METSCo METSCo 
METSCo is the name given to the case 
study company researched within this 
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DLI Design-led innovation 
An organisational approach to embed 
design within business. 
Bucolo & 
Matthews, 2011 
DLI Project Design-led innovation project 
As this study was conducted using 
action research, the DLI Project was 
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the ‘action’ component of this action 
research methodology. 
 
Catalyst Design innovation catalyst 
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theory with the realities of business.  
This is an organisational position to 
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Wrigley, 2013 
Design 
Champion Design champion 
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Design Mentor Design mentor 
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The DLI project was conducted within 
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Imperatives	   Design	  imperatives	   Design	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  Ogilvie,	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M.D Managing Director The founder and managing director of METSCo  
NPD New Product Development 
New product development project is 
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of developing a new product for market 
 
QUT Verified Signature
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Chapter 1: Introduction 
1.1 BACKGROUND OF STUDY 
As companies adjust to the impacts of deregulation, globalisation and the 
knowledge economy, they are forced to rethink their business and transform their 
capabilities (Martin, 2004).  The mining equipment technology services (METS) 
sector is comprised of predominately engineering based organisations (Tedesco & 
Curtotti, 2005) that “provide technology and services to make the nation’s mining 
industry competitive” (CSIRO, 2003, p. 5).  Exporting over AUD $6 Billion annually 
(Austmine, 2012), the METS sector has become more profitable than the mining 
industry within Australia (CSIRO, 2003).  Currently, the Australian economy is an 
era with a low productivity rate and a high dollar (Kernebone, 2012) and companies 
can no longer rely only on technological breakthroughs and incremental product 
development to compete on an international stage (Kyffin & Gardien, 2009). There is 
an ever-present need for deliberate processes “to facilitate organizational 
performance through alignment of vision, mission, strategy, work processes, culture, 
and people” (Hollinger, 2012, p. 17). The value of design is drawn from the external 
outlook a designer takes towards problem solving (Cross, 1982), by amalgamating 
user needs with technological and business capabilities (Brown, 2008), which has 
been validated in policy based design schemes globally (Enterprise Connect, 2012; 
Imp3rove, 2012; UK Design Council, 2013).  
Design-led innovation is a process which shifts the role of a designer to work 
across an organisation to radically change a company’s view of the value proposition 
offered to customers (Kyffin & Gardien, 2009), to co-design (Chesbrough & 
Schwartz, 2007) and generate a unique and sustainable competitive advantage 
(Bucolo & Matthews, 2011b).  With the relative newness of design-led innovation, 
case study research into the complexities faced by companies with the 
implementation and integration of this process is quite sparse.  To add a new 
perspective, this research presents a case study of one Australian manufacturing 
company operating in the METS sector, and how design-led innovation fits within 
their family-owned and engineering driven organisational and cultural framework.  
This research will focus more on the process, collaboration and organisational 
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change during the case study project, rather than the outcomes itself.  The successful 
diffusion or integration of design throughout METSco is where the real benefit is 
seen. 
  This research highlights the need for the METS sector and Australian 
businesses in general to work towards a sustainable competitive advantage to 
continue to be profitable.  A company can only succeed against competitors if they 
can create a difference in the market that only they can perceive and preserve (Porter, 
1996). Within the METS sector, creating this difference lies in shifting from 
technical to a customer focus on innovation, which requires fundamental changes in 
culture to embed new business models into the mindset of a company.  By 
implementing design-led innovation as an intervention to help bring about these 
fundamental changes, this research will explore the barriers faced in shifting this 
thinking.  Furthermore, this research will present what can be achieved if these 
barriers are overcome, by understanding how the METS company sought to realign 
their culture over the course of this design intervention. 
This research will therefore outline an action research methodology that was 
employed within a METS manufacturing business case study (referred to here 
METSCo).  The aim is to develop insights into how an Australian METS company 
overcame the barriers faced and in the transformation towards being design-led, and 
to understand the benefits design-led innovation can provide to the mining 
technology services sector and other complex global industries where customers are 
moving beyond just technology excellence.  
1.2 RESEARCH PROBLEM 
Design-led innovation has proven practical applications with various industry 
sectors with its adoption into the business word and its acceptance in the academic 
arena (Behrendorff, Bucolo, & Miller, 2011; Bucolo & Matthews, 2010; Pozzey, 
Bucolo, & Wrigley, 2012, 2013; Pozzey, 2013). While the theoretical foundation of 
design-led innovation is known, its implementation within companies is still 
emerging.  Implicit in achieving organisational change using the design-led 
innovation framework should create a shift in thinking within all levels of business.  
Therefore a key objective of the process is to identify and design this shift 
(Brunswicker, Wrigley, & Bucolo, 2012) within the case study company.  The 
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research problem specifically addresses the METS sector with a longitudinal and 
embedded case study of a family owned and engineering focused METS 
manufacturer.  Due to a high-risk averse approach to business, literature notes a 
significant decline in internal research and development resources within the mining 
industry, reliant on the METS sector to deliver technology, safety and efficiency 
based innovation (Upstill & Hall, 2006).  Mining is global but it is isolated from 
general industry, which exacerbates their need for this innovation conduit with the 
METS sector.  In 2014, the mining industry is declining in terms of revenue, due to a 
drop in commodity prices (Australian Government, 2013b).  This places pressure on 
METS companies as mines are ‘sweating’ their existing assets instead of purchasing 
new capital equipment (Maiden, 2013).  Furthermore, high budget restrictions are 
limiting the number of contractors each site is allowed to employ, and therefore 
limiting the opportunities for METS companies to seek insights for developing new 
offerings.  As meaningful interactions between customer and client become tenuous, 
METS companies need to be able to make the most out of every customer 
engagement, to understand their needs in an industrial environment that is budget 
constrained.  This research explores what it took for the implementation and 
integration of design-led innovation within a sector lead by proven process 
improvements and a family owned company driven by engineering innovation.   
1.3 RESEARCH OBJECTIVES 
The practical outcome of this research is to present a unique perspective 
through the introduction and implementation of design-led innovation within a 
family owned METS company that operates within a global, geographically isolated 
and cyclical industry.  This research may provide benefit to Australian mining 
equipment and service firms, in contributing to their business success and longevity.  
Furthermore, the goal is to provide a useful resource for design practitioners 
implementing a design-led change into an organisation.  To achieve these objectives, 
the research question asks:  
Main Research Question: ‘How can a METS manufacturer use design-led 
innovation to overcome barriers and recognise opportunities within a changing 
market context?’ 
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There are two elements that are implicit in this research question that address 
the objectives of this research.  Firstly, from a CEO point of view, this question seeks 
the organisational and cultural changes that are to be expected and facilitated in 
embarking on a design-led change.  Secondly, from a designer’s  point of view, this 
research seeks to provide design imperatives that can assist practitioners in 
facilitating organizational change through the adoption of design-led innovation. The 
arrow in Figure 1 indicates this organisational change, where it indicates the change 
of a METS manufacturer towards design-led change. Action research was employed 
in this research with the designer embedded in the organisation. To answer this 
research question, the research first needs to understand the organisational, cultural 
and personal barriers that resulted from this design program. These barriers are 
graphically indicated as a closed lock in Figure 1 below.  Therefore the first sub-
research question asks: 
Sub-Question 1: ‘What are the barriers for a METS manufacturer using design-led 
innovation within a changing market context?’ 
Secondly, in order build to answering the main research question, this research need 
to also explore what opportunities emerged for METSCo in overcoming their 
organisational and cultural barriers, which is illustrated as an opened lock in Figure 
1.  The second sub-research question asks: 
Sub-Question 2: ‘What opportunities emerge for a METS manufacturer using design-
led innovation within a changing market context?’ 
Therefore, answering the two sub-research questions below will provide the platform 
to answer the main research question. 
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Figure 1: Portrayal of Research Question Relationships 
 
1.4 RESEARCH SIGNIFICANCE AND SCOPE 
This research advocates the introduction of design-led innovation to  
manufacturing businesses who are looking to remain competitive in a changing 
market climate, such as the METS sector.  There is scarce literature that discusses the 
integration between design and the METS sector that looks beyond technology as 
forces  of innovation.  Therefore, there is limited knowledge as to the effect of design 
within an industry that is often isolated from its complex value chain.  This 
contribution to knowledge supports the business community in understanding how 
design-led innovation might be applied with their business as a means to achieve 
sustainable competitive advantage within their marketplace.  Whilst design-led 
innovation theory has not yet provided a system of organisational measurement, this 
research provides significant insights for company leaders and design practitioners 
alike, by providing rigorous evidence and testimony to the value received by real 
companies striving for design-led change.   
This research contributes to the growing body of knowledge on design-led 
innovation theory and its application within industry.  For catalysts implementing 
design-led innovation within an organisation, this researcher understands first-hand 
the importance of knowing the pitfalls and opportunities of others trying to ignite 
change through design.  Being tasked with integrating design across the strategic and 
organisational elements of a company should not be underestimated.  Therefore this 
research provides a significant resource in understanding how a company reacts to 
design and what opportunities are expected to emerge, by “skilfully managing and 
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soundly implementing design throughout a company’s business strategy” (Matthews 
& Bucolo, 2011, p. 667). 
1.5 RESEARCH STRUCTURE 
Chapter 1.5 will describe the contents of each chapter, which is to be read in 
relation to the diagram in Figure 2, which depicts the research structure. 
 
Figure 2: Research Design and Structure 
 
Chapter 1 introduces the industry context and details the objectives of this 
research.  Chapter 2 will describe the economic environment of the manufacturing 
and mining industry, in which METSCo operates.  This section describes the 
economic and productivity downturn faced by mines globally, and the ramifications 
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that internal risk management has on the ability for METS providers to deliver 
innovation to this already isolated industry.  While METS companies are quite 
innovative, the section explores the implications of their dependence on mines for 
new knowledge and innovation, which leads into the next review section on 
knowledge, culture and organisational change.  
Chapter 3 explores the fundamental cultural and organisational mindsets 
present within this research context to understand how change mechanisms can be 
employed to effectively navigate a cultural shift with design-led innovation.  
Through an understanding of knowledge management, the literature describes the 
influence and effect organisational culture has on knowledge creation, dissemination 
and utilisation.  As METSCo is both family-owned and possesses a strong 
engineering culture, these two facets of the case are explored within the context of 
innovation.  By understanding this context for change, the literature broadly explores 
organisational change techniques that apply link the company culture with the 
customer. 
Chapter 4 guides the reader through the design-led innovation theory.  This 
chapter discusses the positioning of design with business to deliver innovation across 
the business model through design thinking.  Design thinking is explored as a 
thinking style that draws relationships with organisational knowledge management, 
as well as a creative process to take a customer-focused perspective on business and 
innovation.  Design-led innovation is a framework to deliver design thinking to the 
organisational and strategic elements of a business.  The researcher, embedded as a 
design innovation catalyst (Wrigley & Bucolo, 2012) applies academic theory and 
organisational practice languages, to facilitate design-led innovation within the 
organisation. The chapter continues by exploring the organisational and strategic 
elements that constitutes a business by providing literature reviews into business 
strategy and business model innovation and the implications of this theory onto the 
application of design-led innovation within a METS company.  
Chapter 5 discusses the gaps within these three bodies of knowledge , resulting 
in a main question and sub-questions that this research aims to answer. 
Chapter 6 discusses the methodology of this research, indicating the inductive 
and constructionist approach to draw general meaning from the data captured.  This 
research uses an action research approach to develop new insights for both the 
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participant company, METSCo, and for the researcher, who is embedded to integrate 
design-led innovation and to capture data along the way.  Chapter 6 also presents the 
methods and process of data capture that include two semi-structured interviews, a 
focus group and a reflective journal as rigorous sources of qualitative data.  Finally, 
this chapter presents the thematic analysis process of open, axial and selective coding 
schemes used to produce meaningful themes. 
As this research engagement delivers new meaning to both research and 
industry, Chapter 7 discusses the embedded practice and the practical application of 
design-led innovation.  Firstly, this chapter provides a background into METSCo and 
their innovation status.  Next, the research details the role of the researcher as a 
design innovation catalyst, as well as the supporting roles of the internal design 
champion and the external design mentor that helps facilitate this journey.  These 
roles make-up what is referred to in this document as the DLI team. This chapter then 
describes in detail the fieldwork that was carried out, to provide an insight into 
design-led innovation’s application within a METS provider.  This fieldwork is 
known within this document as the DLI project. 
Chapter 8 presents the results of the research, structured to answer the sub-
research questions.  Here the themes of strategic agility, innovation perspective and 
management are presented in relation to identified organisational barriers, 
overcoming those barriers and capturing opportunities through design-led innovation.  
These are referred to as temporal themes, which provide a structural framework to 
present the each theme and associated sub-themes.  To further analyse these results, 
this chapter presents a second layer of analysis that explores the relationships 
between the key pieces of data within each temporal theme.    
Chapter 9 introduces design imperatives to answer the main research question 
of how a practitioner can overcome barriers in integrating design-led innovation into 
a METS manufacturer.  While Chapter 8 presented temporal states of the research 
data, Chapter 9 distils the results into findings, where the imperatives of top down 
leadership, experiential drivers for change and design thinking management are 
discussed.  Chapter 9 explores and discusses each of these design imperatives in 
relation to the literature presented in Chapters 2, 3 and 4.  Firstly, the chapter 
highlights the importance of engaging company leaders as key players to disseminate 
design-led change from the top down.  This proves vital within an engineering-
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focused organisation.  Here a new framework of design-led innovation is presented, 
that incorporates the relationships between the DLI team, the company and company 
leaders.  The second imperative discusses how the DLI team should facilitate 
company management employees to experience design-led change first hand, and its 
effects on culture, company buy-in and DLI project traction.  The final imperative 
discusses the need to for METSCo to have a design thinking capability within its 
customer-facing employees, to be able to sustainably generate insights through 
customer engagement.  Design thinking management in discussed in relation to 
literature, where this chapter presents a new framework on the development of this 
capability within those who are not trained designers.  Chapter 9 concludes with the 
amalgamation of the frameworks presented in each design imperative to discuss the 
combined implementation of design imperatives leading towards design-led change 
at all business levels of METSCo. 
Chapter 10 discusses the implications of this research on METSCo, on design-
led innovation theory and to the researcher.  This chapter also presents a tabulated 
summary of the design-led change evidenced within METSCo over the course of this 
11-month engagement.  This chapter concludes the research and offers some 
recommendations for future work. 
Chapter 11 concludes the document by highlighting the how this research 
contributed to the body of knowledge.  This chapter will discuss how the research 
provides practical insights and sets expectations for companies and practitioners 
using a design-led approach to innovation within the METS sector.  
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Chapter 2: Australian Manufacturing and 
Mining Industries 
This research uses METSCo as a case study within an action research setting to 
explore the impact of a design-led innovation engagement on the organisational and 
cultural factors within this manufacturing company that supports the global mining 
industry.  Chapter 2 will discuss the three factors of this business context, to describe 
the environment in which design is being embedded.  Firstly, the Australian 
manufacturing industry will be discussed in relation to the impact that the changing 
economy and global market conditions are having on its competitiveness.  Secondly 
this chapter will look at the mining industry and how it functions generally and in 
relation to innovation.  Lastly, this chapter will explore the unique relationship that 
the mining industry has with the equipment and service suppliers that support it.  
This METS sector is described in relation to its mechanisms by which it creates, 
develops and deploys innovation into this isolated and global marketplace.  
2.1 AUSTRALIAN MANUFACTURING INDUSTRY 
The 1950’s saw the peak of the Australian manufacturing industry, accounting 
for 29% of GDP.  In 2013, its impact was sitting below 10% of Australian GDP 
(Milne, 2013). During this time, Australia experienced 21 years of consecutive 
growth, resulting from the capitalisation of natural resources which boosted to 
Australian dollar, in turn boosting the national exchange and interest rates 
(Australian Government, 2013a). Within this short period of time, the environment 
for manufacturing quickly shifted, leaving Australian manufactures producing in a 
high cost country (Roos, 2012).  As a result, smaller manufacturers are confronted 
with increased competition from lower cost producing countries and are struggling to 
develop strategies to compete in a national market, yet alone an international market 
(Terziovski, 2010).   Like many industries susceptible to the fluctuations of the  
Australian dollar, manufacturing will continue to be under pressure in the future 
(Australian Government, 2013a). Current statistics on manufacturing exports 
signifies a steady decline in international orders, highlighted by record low in 2013 
(CommSec, 2013). These factors led to the highly publicised collapse of the 
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Australian car industry.  Innovation created within Australia traditionally is used 
within the country, and that this type of innovation is usually a modification of 
international trends (Australian Bureau of Statistics, 2011; Australian Government, 
2013a).   In light of this economic situation, Bloom, Dorgan, Dowdy and Van 
Reenan (2007) suggest that this pressure may see innovative companies adapt to 
these new conditions, pushing growing internal management capabilities and 
increasing investment in organisational innovation.  
In exploring the links between Australian manufacturers’ and strategy, Yamin, 
Mavondo, Gunasekaran and Sarros (1997) define organisational innovation 
administrative, product and process innovations that manufacturers need to exploit to 
remain relevant. More recent literature encourages manufacturing companies to 
create organisational sustainability by complementing new products with innovative 
service offerings (Chapman, Soosay, & Kandampully, 2002; Terziovski & Sohal, 
2000).  However, despite these academic recommendations, the Australian 
Government’s Innovation Report (2013a) indicates that an area of Australia’s poor 
innovation performance is its ability to collaborate on innovation with other 
companies nationally and internationally (Australian Government, 2013a). Within 
the Australian context, Roos (2012) argues “in a high-cost environment the primary 
basis for competitive success is value for money arrived at through competitive 
advantages grounded in constant innovation approached in an integrated way” (Roos, 
2012, p. 3).  This integrated approach for Australian manufacturing firms consist of 
five dimensions as noted by Roos (2012): 
• Enablers of Innovation – investments into intangibles 
• Innovation Strategy – plan for proactive direction 
• Innovation Management System - formal innovation processes 
• Value Creating Innovations  
o Improving Efficiency – e.g Lean manufacturing 
o Technology Based Innovations – e.g development of new 
materials  
o Design Based Innovations – utilising design as a aesthetics, 
process and strategic tool 
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• Value Appropriating Innovations 
o Effectiveness Improving Innovations – reducing transaction 
costs 
o Business Model Innovations – a conceptual model that provides 
the foundation for new value creation across a business 
Roos (2011) argues that Australian manufacturing firms are generally quite 
poor at these five dimensions, with the exception of technology based innovations. 
This finding also applies to the METS sector, where it is found that technology 
innovation is a primary driver for incremental productivity and safety improvements.  
The relationship between manufacturing innovation and the METS sector will be 
further discussed in section 2.2. 
In summary, Australians manufacturers trying sustain a competitive advantage 
in this high costs environment, Green and Roos (2012) suggest the key source of 
competitive advantage lies in innovation. Australian manufactures need to be aware 
of their place within their competitive ecosystem (Adner, 2006), and they need to 
understand that innovation is “not just technology but design and organisational 
innovation such as new business models, systems integration and high performance 
workplaces” (Roos, 2011, p. 36).  The implications of this awareness and 
understanding on the manufacturing industry may have an effect on creating a more 
diversified economy with high productivity jobs that sustains long term growth 
(Green & Roos, 2012). 
The next section will explore the evidence in the literature about the 
relationship between the supplier and the customer in the mining industry, to explore 
the capability of innovation collaboration within this section of Australian business. 
2.2 MINING INDUSTRY 
With its relatively conservative approach to technology uptake, the mining 
industry is not often portrayed as innovative (Bellamy & Pravica, 2011; Filippou & 
King, 2011), with “customers buying technology based on what they know or what 
has been proven by others” (Mining Services and Technology, 2011).  The main 
driver for innovation within the minerals industry has traditionally been safety and 
productivity improvement, which is generally seen in process efficiency throughout 
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the value chain (Upstill & Hall, 2006). These incremental efficiency improvements 
are indicative of the sheer size of global mining operations, and their ability to apply 
change across their organisation (Upstill & Hall, 2006).   
   A recent plunge in commodity prices has raised concern in the Australian 
sector, where mining companies will see a decrease in their annual capital 
expenditure (Australian Government, 2013b).  Prior to this recent fall in capital 
investment, the global mining industry was experiencing rapid growth but falling 
capital productivity” (Taylor, Bradley, Dobbs, Thompson, & Clifton, 2012, p. 12).   
Whilst there have been large cyclical fluctuations in the multifactor 
productivity growth in the mining industry, Topp and Bloch (2008) argue that long 
term overall growth remains low.  They go onto to contend “the cyclical behaviour of 
mining productivity means that there is greater year to year variability in mining 
productivity than is found in most other industries” (Topp & Bloch, 2008, p.  23).  
Mining productivity is compared to that of the agriculture industry, where 
fluctuations occur with the variation in weather patterns.  Mining productivity, 
however is primarily determined by the inhomogeneous quality of mineral ores.  As 
high-grade, easily accessible deposits are diminishing, Prior, Giurco, Mudd, Mason 
and Behrish (2012) suggest that falling ore grades and the resultant productivity 
decline signifies the initial states of the Australian mineral recourse exhaustion 
(Prior, Giurco, Mudd, Mason, & Behrisch, 2012, p.  7). 
With the certainty of an unsustainable future, mining companies are under 
pressure to maintain a competitive position over the long term (Warrian & Mulhern, 
2009).  To see through this current low in the mining cycle, there is a necessity for 
this conservative industry to tightly manage their risk. As base metals are traded as a 
commodity product, mining companies have no control over this and must cut costs 
to survive (Committee on Earth Resources et al., 2002).  “As a result, most domestic 
metal mining companies have largely done away with in-house research and 
development, and many are reluctant to invest in technology development for which 
there is no immediate need’’(Committee on Earth Resources et al., 2002, p. 12). 
 Branscomb and Florida (1998) described innovation within the mining 
industry as:  
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“Shifting from the central R&D laboratory to the global R&D network.  In 
the past, corporations could internalise research and technology 
development, but as the sources of technology have become more 
decentralised and distributed, the challenge has become how to manage 
external sources of technology.  To cope with these changes, corporations 
are developing new collaborative relationships, alliances and partnerships; 
relying more upon their suppliers, customers and users as sources of 
technology” (Branscomb & Florida, 1998, p.  22).   
Upstill and Hall (2006) corroborate this position, asserting that technology 
innovation can play an important role in increasing mine site productivity, seen 
through an internationalized industry that allows for the potential of new innovations 
by outsourcing R&D (Upstill & Hall, 2006).  “Mining companies rely heavily on the 
expertise and operational capacity of mining technology service firms operating in 
mining sites but it is the interaction between client and mining technology firms that 
brings content and quality to the innovation process” (Martinez-Fernandez, 2010, p.  
67), as graphically depicted in Figure 3 below. 
 
Figure 3: Relationship Between the Mining Industry, the METS Sector and 
Innovation.  Developed from Martinez-Fernandez, 2010 
 
Figure 3 above indicates the innovation relationship between the mining 
industry and the METS sector.  The arrows indicate a mutual reliance between these 
two sectors, both of which are affected by the cyclical trends in metal as discussed 
earlier.  La Nauze and Shodde (2004) agree to this collaborative innovation 
perspective, indicating that external suppliers bring influences from other industrial 
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environments into the mining industry, which supports successful technology 
innovation.  To achieve value from this collaborative opportunity, two necessities 
have been highlighted (La Nauze & Shodde, 2004, p.  103). 
• “Moving technology development from a cost focus to a value focus (that 
is, from “how much long-term research can we afford?” to “identifying 
and capturing the value created from R&D”  
•  And “the recruitment and retention of key talent” 
In summary, it is evident in mining innovation literature that external 
innovation capabilities within the mining industry are looking beyond pure 
technology innovation toward a new paradigm of interaction between mining and 
their services sector (Hall & Redwood, 2006; La Nauze & Shodde, 2004; Upstill & 
Hall, 2006).  However, the form of this new paradigm is yet to be explored within 
academic literature.  This research aims to shed some insight into how METS 
companies can assist the mining industry with new forms of innovation. 
2.3 MINING EQUIPMENT TECHNOLOGY SERVICES SECTOR 
Mining equipment technology services (METS) are predominately engineering 
based organisations (Tedesco & Curtotti, 2005) that obtain revenue from mining 
companies by providing goods and services based on specialised technology, 
intellectual property or knowledge (Martinez-Fernandez, 2005).  Mining companies 
utilise commercial relationships with the METS sector to build collaborations to 
exploit overseas markets, as they are no longer dependent on local knowledge 
(Upstill & Hall, 2006).  Due in part to its isolation from general industry and its 
technological and process innovation demand, mineral mining and processing is a 
unique market where a mine company and a supplier both use their relationship as a 
conduit for innovation (Martinez-Fernandez, 2010).   
In looking beyond technology innovation within the industry, Martinez-
Fernandez, Soosay, Bjorkli and Tremayne (2004) researched 25 knowledge-intensive 
METS companies in Australia and found 80% package their product and services as 
a source of competitive advantage, where 84% of surveyed companies developed 
collaborative relationships with other companies in order to build their own internal 
innovation capabilities.  What resulted from their research was the dependency that 
METS companies had to not only mining companies, but at individual mine sites as 
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well. At a particular mine site, a METS company can use their expertise to customise 
innovative solutions to individual clients (Martinez-Fernandez et al., 2004), then 
build upon this experience and knowledge to transfer into new innovations at 
different mine sites (Martinez-Fernandez, 2010). This finding indicates the 
importance that METS companies have to both and individual mine site and to a 
global mine company, as well as highlighting the high level of complexity faced by 
METS companies working with global companies at a variety of organisational 
levels which is depicted below in Figure 4. 
 
Figure 4: Indication of Mining Industry Complexity for METSco. Data provided 
from (Mining Oil Gas, 2014; Oyu Tolgoi, 2014; Rio Tinto, 2014a, 2014b) 
 
Figure 4 above provides a quick look into the complex nature of business 
between METSco and Rio Tinto. Figure 4 presents four mine sites around the world 
 Chapter 2: Australian Manufacturing and Mining Industries  17 
that are a customer of METSco, and which Rio Tinto is a stakeholder. The message 
from this figure is seen in the varying level of ownership of a mine site, as well as the 
management of the mine site across multiple metal types. This figure is used as an 
example to highlight the complexity faced by all METS companies in trying to work 
with large mining companies, whilst at the same time exposing the sheer size of each 
individual mine site and vast geographic spread of the industry. 
This literature review highlights barriers to METS company’s innovation 
processes as: the management resources required, lack of skilled employees, high 
costs associated with innovation and a high economic risk that surrounds it.  Hall and 
Redwood (2006) promote an entrepreneurial perspective toward METS innovation, 
that shifts away these organisational risks of high technology innovation, toward 
product quality, more flexible management approaches, better marketing concepts, 
and better service to customers (Hall & Redwood, 2006).  In a study of a specific 
subset of the METS sector, Hall and Redwood de-risk innovation through rapid and 
early experimentation (Chesbrough & Schwartz, 2007; Davenport, 2009; Thomke, 
2010), which is often described within business model innovation literature as 
prototyping (Martin, 2004; Ward, Runcie, & Morris, 2009).  Whilst Hall and 
Redwood (2006) create a compelling argument for the use of business and 
innovation experimentation within the METS sector as a mechanism to de-risk 
innovation, their work does not provide examples of evidence to support this claim. 
2.3.1 Innovation within a Cyclical Industry 
This literature review describes the mining industry as cyclic, with an uncertain 
rate of productivity and a conservative risk approach toward innovation, evidenced 
by the outsourcing of research and development activities (La Nauze & Shodde, 
2004) to METS companies.  In spite of this, literature presents a compelling 
argument as to the impact that technically innovative METS companies have on the 
mining industry.  Whilst interesting, limited research has been published on the 
relationship between the mining industry and the METS sector in producing 
innovative breakthroughs beyond technology-based innovation.  As the most recent 
mining boom spanned from 2005-2012 (Pham, Bailey, & Spurr, 2013), there is no 
literature that comments on the  current (2014) relationship of innovation between 
mining and METS companies in this current mining commodity downturn. With a 
reduced R&D budget, and an industry wide move to reduce the number of external 
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contractors, the relationship for innovation between the mining industry and the 
METS sector is being reduced.Industry reports a common commercial trend of 
cutting unnecessary expenditure and maximising performance from existing assets.  
Within the general mining industry this technique is termed ‘sweating the 
assets’, where the goal is not to extend the company’s physical footprint, but achieve 
more with existing tangible and intangible assets and to get rid of underperforming 
assets (Maiden, 2013).  From the financial sector of the mining industry, Don 
Lindsay, CEO of Teck Resources Limited reports “one of the changes in the 
environment that we have seen is mining company CEOs have changed around the 
world, and they are focused on cost cutting and sweating the assets and not growing 
and not building” (Thomson Financial, 2013, p.  5).  The METS sector has seen a 
dramatic drop in capital investment from the mining industry, where the rate of 
deterioration on big mining companies stopping projects and cutting back costs has 
been dramatic (Wen, 2013).  While this places enormous pressure on manufacturing 
production on mining equipment, at an operational level, ‘sweating the assets’ is 
having a negative effect on the employment of contractors that deliver service to the 
industry. Garvey (2013) notes that, 
 “There is the emerging trend among miners big and small to switch away from 
contractors in favour of moving operations in-house.  The likes of BHP Billiton, 
Glencore Xstrata and Peabody Energy have all removed contractors from certain 
mines, reversing a longstanding trend towards outsourcing at the worst possible time 
for the contractors” (Garvey, 2013, p.  30).   
With a reduced R&D budget, limited capital expenditure and a severe 
reduction in engagement of the METS sector, the question remains for the METS 
sector as to how they can continue to innovate and stay relevant to mining companies 
in this current and unfavourable mining economic climate.  A 2012 Ernst and Young 
mining report indicates that whilst innovation will play an important part in the 
efficiency of mining, mining companies must be able to manage the financial risk of 
innovation with predictable and proven solutions”. Innovation will continue to play a 
critical role in improving efficiency and effectiveness; however, this will be balanced 
against the predictability of proven solutions” (Ernst&Young, 2012, p. 23). This is 
evident in the reduction of internal research and development activities.  The capital 
cost of new technologies and the potential of financial risk negatively impacting an 
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inconsistent revenue stream drives mine site management to a conservative risk 
profile around innovation.  Aside from economic uncertainty, innovation 
development within this sector is constrained by old habits; from production methods 
to organisational and altitudinal legacies (Warrian & Mulhern, 2009).   
2.4 SUMMARY 
The chapter describes the industry context for the implementation of design-led 
innovation within a METS manufacturer.  It describes the mining industry’s 
approach to innovation, the cyclical economic climate and the implications.  This 
chapter also discusses the unique relationship the mining industry has with the 
mining equipment technology services sector that supports it.  A summary of this 
chapter on the manufacturing and mining industries is documented in Table 2.   
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Table 2: Summary of Mining Industry Literature 
 
 
This chapter on the Australian mining industry highlights its current economic 
downturn coupled with environmental variables in productivity.  To offset risk, the 
mining industry has decreased internal R&D capabilities, increasing their reliance on 
external suppliers for technology and process innovations.  However, due to the stark 
geographic isolation of mine sites to general industry and trade, the collaborative 
relationship for innovation can be marginalised.  The mining equipment technology 
services (METS) sector is comprised of predominately engineering based 
organisations (Tedesco & Curtotti, 2005) that “provide technology and services to 
make the nation’s mining industry competitive” (CSIRO, 2003, p.  5) by  exporting 
over AUD $27 Billion annually (Austmine, 2013).  
Literature Implications on Study Authority 
Literature suggests that due to the 
diffuse nature of mining – 
innovation may seem to be 
somewhat conservative.  In a low 
investment cycle, their primary 
goal is to prudently manage risk, 
which is hindered with variability 
in productivity.  With a lower 
expenditure budget, internal R&D 
activities have been discontinued.   
Shifting away from internal 
innovation opens up opportunities 
for the METS sector provides 
innovative products, processes and 
services to the mining industry. 
Bellamy & Pravica, 
2011; Branscomb & 
Florida, 1998; 
Committee on Earth 
Resources et al., 
2002; Filippou & 
King, 2011; Prior et 
al., 2012; Topp & 
Bloch, 2008)8 
The relationship reliance between 
the mine and the METS sector as 
conduit for innovation, where the 
source of innovation is moving 
away from local knowledge on site 
towards collaborative relationships. 
The traditional technology driven 
value proposition offered by METS 
companies is not applicable within 
the current market conditions.  As 
contact with customers is 
dramatically reducing, the need to 
radically innovative the business 
model of METS companies seems a 
priority to remain engaged and 
relevant to the mining industry. 
 
La Nauze & Shodde, 
2004; Martinez-
Fernandez et al., 
2004; Martinez-
Fernandez, 2005, 
2010; Upstill & Hall, 
2006 
For cost cutting to remain 
profitable in economic downturn 
mine sites are forced to reduce 
METS contractors on site; 
dramatically reducing knowledge 
transfer and innovation supply.   
Due to the isolated nature of 
mining, the importance for the 
METS sector to actively engage 
with customers to understand their 
latent needs is paramount.  The risk 
for METS companies is not 
capturing or filtering this crucial 
knowledge with a 
technological/capital investment 
focus. 
D.  J.  Hall & 
Redwood, 2006; 
Maiden, 2013; Wen, 
2013 
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The Australian mining industry is an era with a low productivity rate coupled 
with a high dollar (Kernebone, 2012) and both the mining industry or the METS 
sector can no longer rely on technological breakthroughs and incremental product 
development to compete on an international stage (Kyffin & Gardien, 2009).  To cut 
costs, the mining industry is now moving away from engaging in external contractors 
who supply the industry innovation as internal R&D has been cut.  As the METS 
sector primary focus is on technology innovation, this value proposition is quickly 
becoming irrelevant for this constrained industry.  Regardless, the need for raw 
metals will continue with growth in developing nations and therefore mining 
companies still need to remain profitable.  However, traditional means of 
productivity and profit growth seems disconnected within this current market 
climate.   
This research looks at how a METS company can radically innovative their 
business models using design-led innovation, to understand what form of innovation 
METS companies can expand to, given the reduced opportunity for technology 
innovation and contracting capital investment.  The focal issues between the METS 
industry and design-led innovation relates to knowledge generation and sharing, 
company culture and organisational change.  By utilising these foci, design-led 
innovation can a help explore the unique relationship that METS companies have 
with mine sites, to engage with customers and make sense of their problems. By 
exploring this relationship may assist METS companies to increase innovation 
capability beyond technology to maintain relevant in a fast moving commodity 
driven market. 
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Chapter 3: Knowledge, Culture and 
Organisational Change 
Chapter 3 explores the fundamental cultural and organisational mindsets 
present within this research context to understand how change mechanisms can be 
employed to effectively navigate a cultural shift with design-led innovation.  This 
research highlights the need for the METS sector and Australian businesses in 
general to shift from technical to a customer focus on innovation, which requires 
fundamental changes in culture to embed new business models into the mindset of a 
company.  This research provides insights into the barriers firms face in undertaking 
design-led innovation as an intervention on organisational change.  
As highlighted in Chapter 2, the knowledge that METS companies can draw 
from interactions with the isolated mining industry has implications on the ability to 
generate insights that lead to innovation.  Therefore, in this chapter, the reader will 
gain an understanding of knowledge management through the literature review, 
highlighting the influence and effect that organisational culture can have on the 
creation, dissemination and utilisation of knowledge.  Secondly, this chapter will 
explore the internal organisational context of METSCo as a family-owned business 
that possesses a strong engineering culture.  This is done to highlight how these 
cultural elements affect and effect organisational change within the context of 
innovation. 
3.1 KNOWLEDGE MANAGEMENT 
A key outcome in the relationship between mine sites and a METS supplier is 
deriving innovation for parties, as discussed in Chapter 2. This relationship is 
fundamental to the successful growth of both the mining industry and the METS 
sector that supports it.  With the aforementioned market conditions, access to mine 
sites through contracting labour will be increasingly difficult.  The necessity lies with 
the METS sector to be able to capitalise on the rare interactions that they have with 
their customers to uncover and make sense of new sources of innovation.  The ability 
for an employee to be able to analyse and translate these insights back to a METS 
company becomes critical.  To understand how an employee might analyse and 
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translate information, Schön’s (1983) work describes a theory of knowledge as a 
‘reflective conversation with the situation’.  More simply put, the generation of 
knowledge is a thought process through human perception.  “The designer reflects in 
action on the construction of the problem, the strategies of action, or the model of the 
phenomena, which have been implicit in his moves” (Schön, 1983, p.  79).  Problems 
are framed in order to take action to gain clarity around a situation (Bucolo & 
Matthews, 2011b).  To frame or re-frame knowledge, it is crucial to have the ability 
to reinterpret, elaborate and develop new stories within a problem situation, once the 
situation makes sense (Weick, 1979).   
Weick (1979) consciously explores how individuals unconsciously understand 
and interpret knowledge, known as ‘sensemaking’.  Business people “exhibit a kind 
of knowing in practice, most of which is tacit” (Schön, 1983, p.  8).  Tactic 
knowledge is the personalisation of knowledge, a natural and informal way of 
information creation, which is in contrast to quantifiable database knowledge known 
as explicit knowledge (Baxter & Chua, 1999).  The  physical interaction between the 
METS sector and the mining industry is primarily exists at mine site, where the 
information is collected by METS companies. As METS companies service multiple 
mines, this knowledge may get distorted overtime if not propoerly managed (La 
Nauze & Shodde, 2004).  Due to the global nature of mining, information translation 
between cultures  can have a significant effect on the validity of the information 
being interpreted in order to generate valid and usable organisational knowledge, 
which in-turn can be a source of innovation. 
Martin (2009) notes that most companies prefer reliable knowledge systems so 
they can learn from the past to prove their ideas.   From a design thinking perspective 
he argues that, “a business that is overweighed toward reliability will erect 
organisational structures, processes and norms that drive out the pursuit of valid 
answers to new questions” (Martin, 2009, p.  43) Organisational growth naturally 
drives companies towards more mature and formal processes and structures 
(Denison, Janovics, Young, & Cho, 2006).  Pascarella and Frohnam (as cited in Hoy 
and Verser (1994)) list common barriers that arise in this phase of organisational 
process maturity: 
• The founder's autonomy versus reporting systems and controls  
• Tolerance for uncertainty versus reduction of uncertainty 
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• Independent and unstructured versus interdependent and coordinated  
• Personal energy and efforts versus ability to work with and through others  
• Ideas and individuality versus policies and procedures 
Managing this transition in organisational processes is key to provide 
employees with capability to uncover innovation within market offerings and the 
internal systems that support it.  Whilst organisational processes require knowledge 
rigour and validity to provide stable systems, entrepreneurship needs to be nurtured 
alongside organisational processes to create a platform to derive competitive 
advantage (Slater & Narver, 1995).  This research explores how this interplay can be 
achieved by integrating a design-led approach throughout an organisation. 
3.2 ORGANISATIONAL CULTURE 
Shifting a company’s innovation focus away from just technology requires 
fundamental changes in culture to embed new business models into the mindset of a 
company.  In order to facilitate this shift, the understanding, management and 
utilisation of culture is foundational to create a company change that embraces the 
customer as inspiration for innovation.  “Culture refers to values that are shared by 
people in a group and that tend to persist over time even when group membership 
changes” (Kotter & Heskett, 1992, p.  4).  It is well understood that a company does 
not have a culture but is a culture (  Hall, Melin, & Nordqvist, 2001), whether it is 
weak, strong or even acknowledged.  A strong culture can nurture organisational 
performance through a clear delivery of employee purpose and expectation, which 
drives organisational efficiency (Deal & Kennedy, 1982).  Australian business is 
ranked as slow to innovate, but those that have a strong alignment between 
innovation culture and strategy have shown to boost productivity and expand product 
and service offerings (Australian Government, 2012).  Davis (1984) highlights that if 
strategy is a goal, the organisation is a vehicle and the culture is the guiding belief of 
why a company should accomplish it. From a consumer perspective, Sinek (2009) 
presents an argument that places company culture as a fundamental sales driver 
before the product or service itself.  ”Companies try to sell us what they do, but we 
buy why they do it… however, the why is offered as the reason to buy and the what’s 
serving as the tangible proof of that belief (Sinek, 2009, p.  46).  This notion is 
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applicable to businesses and individuals alike, and is a fundamental notion to 
business model innovation and design-led innovation as a whole.   
Engineering Culture 
This research presents new insights into how design-led innovation was 
implemented into a METS manufacturer.  As manufacturing is predominately an 
engineering driven industry, it is important to explore relevant literate into the unique 
culture of engineering, to better understand how barriers towards design-led.   
McIllwee and Robinson (1992) contend that there are three core elements to an 
engineering culture.  First, is the personal ideology that technology is central to the 
company’s business model and central to solving customer problems.  Second, that 
organisational power is derived through engineering success (Leonardi, 2003).  
Third, is an engineered-centred self-belief in the value that this work delivers to a 
company (McIlwee & Robinson, 1992).   Schein’s (1996a) asserts that engineers 
within a company have an organisational culture where “their preferred solutions are 
solutions without people.  They prefer systems, machines, routines and rules that are 
automatic and totally reliable” (Schein, 1996, p.  237).  This element of engineering 
culture is corroborated within the mining industry, which relies heavily on the feed 
of process and technology innovation from an engineering focused METS sector.   
Van Maanen and Barley (1984) suggest that an engineering culture could be a 
stronger cultural force than traditional organisational cultures, as its constituency 
shares its values through generations of engineering education; highlighted by 
blurred distinction between the workplace and home life.  In looking at the 
relationships between engineering and other key personnel functions of a business, 
Schein (1996a) notes that “operators, with their new systemic insights and newfound 
desires to work in effective teams, are often thwarted by the lack of support and 
enthusiasm of engineers” (Schein, 1996, p.  237).  In Schein’s study, he emphasises 
the level at which organisational culture shapes and defines organisational processes.  
The work further explored the relationship barriers between executives, engineers 
and operators, but interesting makes the point that “entrepreneurs, founders of 
companies, and members of owning families are more diverse and would not 
typically display the kind of assumptions I see in the promoted CEO” (Schein, 1996, 
p.  237), like that of financial accountability.  Literature suggests that a small number 
of companies are able to effectively integrate employee and executive functions of a 
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business that looks beyond a purely financial thinking(Collins & Porras, 1994; J. 
Kotter & Heskett, 1992), however Schein (1996a) contends that this is not fully 
understood. 
The following section of this literature review looks into the impact that family 
owned business might have on the integration of organisations through a shared 
vision and habits.  Denison Leif and Ward (2004) contend that family owned 
businesses have a “distinct performance enhancing culture”, which sheds some light 
into Schein’s (1996a) developing understanding of organisational cultures.  As the 
case study company is a family owned METS manufacturer, this relationship 
between engineering culture and family culture is an important factor to recognise 
when implementing a design change program such as design-led innovation. 
Family Owned Business 
It is generally understood what is meant by the term ‘family owned business’, 
however its complexity evolves when trying to articulate a specific definition (Hoy 
& Verser, 1994).  Within the case study context, this research defines a family owned 
business as one that has controlling ownership of METSco (Barnes & Hershon, 
1989).  However described, literature in this field agree that the family element of a 
business is a variable that can affect their ability to innovate and grow (Cassia, 
Massis, & Pizzurno, 2012; Dyer, 1989; Oxtoby, McGuiness, & Morgan, 2002).  
Family owned businesses could often be resistant to new information, when you have 
two potentially conflicting organisations merging together; family and business 
(Davis, 1983).  The internal obstruction of information within a family owned 
business could disrupt the effective conduct of business and conduit of information.  
Moreover, family owned businesses often have a tendency to limit their value 
proposition to a narrow band of customer needs, which in turn hinders corporate 
growth and international expansion (Davis & Harveston, 2000).  A contrasting view 
found that due to their long-term scope and risk averse nature (Cassia et al., 2012), 
family owned businesses employed NPD projects with clear strategic planning and 
foresight, with a “distinct performance enhancing culture” (Denison et al., 2004, p. 
68).  In summary, family-owned businesses have a potential to leverage their unique 
cultural attributes as a source of sustainable competitive advantage, if acknowledged 
and understood. 
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3.3 CHANGE MANAGEMENT 
Change management is bridging the gap between the status quo and what ‘it’ 
could be (Pascale & Sternin, 2005).  A company’s capacity to bridge this gap is 
regarded as a core competency to provide stability for an organisation to innovate 
dynamically (Oxtoby et al., 2002). Kotter’s (1995) work highlights that change is a 
not an event but a process, and presents eight fundamental stages of any change 
initiative. They are:  
• Establish a sense of urgency 
• Form a powerful guiding coalition 
• Create the vision from the change 
• Communicate this vision 
• Empower others to act on the vision 
• Plan for and create short-term wins 
• Consolidate improvements and produce more change 
Following on from Kotter’s (1995) first stage of organisational change, the 
urgency for change is rarely seen when the company is successful.  The contradiction 
around change management is that successful companies often portray a degree of 
overconfidence within the market and orientate internally toward technological 
innovations as the next thing that ‘the customer will buy off us’ (Day, 1999).    In the 
transition from an entrepreneurial company to a corporate entity, organisational 
growth requires change management capabilities.  However, the implementation of 
change management strategies incurs a high failure rate due to a general lack of 
commitment required to undertake deep-seated organisational change (Day, 1999; 
Oxtoby et al., 2002).  Building from this work, Leana and Barry (2000) believe that 
organisations and employees are pursuing both stability and change concurrently, 
therefore creating tension and dissidence.  Their work highlights that companies 
pursue change to: adapt to external factors, contain cost, gain organisational control 
and to ultimately obtain a competitive advantage.  Conversely, Leana and Barry 
(2000) acknowledge that companies and individuals prefer a stable environment to 
improve institutionalism, reduce transaction costs, maintain a sustained advantage, 
grow social capital and reduce uncertainty.  
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In her work on this pluralism of change management, Eisenhardt (2000) notes 
that, “the implication is that tension between stability and change is an inevitable part 
of organizational life.  Therefore, this tension must necessarily characterize research 
on work and organizations” (Eisenhardt, 2000, p. 704). A social psychological 
(Lewin, 1947) approach to change management focuses on this human-centred 
aspect of organisational change  (Stuart, 1995).  Graetz and Smith (2010) identify 
two approaches to social psychological change as: 1. change transitions and 2.  
organisational development.  Change transitions, as seen in Lewin (1947) is 
concerned with the psychology of individuals involved in organisational change.  
Here, Lewin (1947) describes three states of unfreezing from the norm, changing and 
refreezing, that forms a pattern of organisational change that shifts from a past state 
through the present and into the future (Stuart, 1995).  Organisational development 
has foundations in action research, where practitioners iteratively explore, change 
and improves practice alongside employee participants (Wooddell, 2009).  The 
action research approach to organisational development takes a behavioural science 
perspective to collect “the right information about the impediments to change and 
removing them by assuaging organisational member’s fears and uncertainties” 
(Graves & Thomas, 2006, p. 144).   
Psychological change management is a process focussed internally on personal, 
emotional and cultural experiences  within a company (Stuart, 1995).  While this 
focus is seen in the literature as core to change management, the following chapter 
will explore how change can also be influenced by external factors to an 
organisation.  Market-driven change management is the orientation and action of a 
business in relation to the actors within a market (Jaworski, Kohli, & Sahay, 2000).  
Market-driven change sees the biggest hurdles in shifting an organisation to a 
customer focus derives from the prevailing company culture that understands and 
accepts the need for change (Day, 1999).  In already successful companies this 
acceptance faces stronger internal blockers that ‘do not want to fix what is not 
broken’.  This traditional viewpoint does not include the possibility that 
organisational change can be proactive mechanism and when strategically 
implemented, can better align an organisation to deliver its sustainable competitive 
advantage.  
 Chapter 3: Knowledge, Culture and Organisational Change  29 
To proactively initiate a form of market-driven change Brown (2011) discusses 
the deployment of ‘innovation catalysts’ within a company to disseminate design 
thinking as a method to engage customers to help prototype products and services. 
Through the use of cross-disciplinary catalysts, strategic change can take a design-
led approach to innovation to explore and inquire into possible futures from the 
inside-out, rather than logically hunting for a problem from the outside in (McGrath, 
2010; Pascale & Sternin, 2005). To achieve this strategic change requires a cultural 
alignment throughout the company. 
3.4 SUMMARY 
The first chapter of the literature review on the Australian mining industry 
described the market context for this research.  This chapter titled ‘Knowledge, 
Culture and Organisational Change’ continues with describing the internal, 
organisational and cultural context for this research, by highlighting the fundamental 
factors at play in using a design-led innovation approach to shift a company culture 
to focus on new forms of innovation.  
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Table 3: Summary of Knowledge, Culture and Organisational Change Literature 
 
Literature Implications  On Study Authority 
Organisational culture  - in particular 
family owned business and 
engineering culture could be quite 
resistant to new information and 
change.  While engineering culture is 
described as purely technology 
focused, its relationship with 
entrepreneurial family owned 
leadership has been acknowledged 
but unstudied. 
An active input from founders/ 
company leaders may play an 
important role in leading an 
engineering focused organisation 
towards exploring innovations in 
new forms. 
Davis, 1984 
Kotter & Heskett, 
1992 
Hoy & Verser, 1994 
McIwee & Robinson, 
1996 
Van Maanen & Barley, 
1984 
Shifting a strong engineering and 
family owned corporate culture to 
understand the need to change, may 
lie a customer-oriented 
organisational perspective. 
Design-led innovation focuses 
aligning value propositions with all 
aspects of the business to gain 
organisational agreement and 
alignment.  This is critical in 
achieving a design –led change for 
companies trying to be more 
customer-centric. 
Schein, 1996 
Day, 1999 
Oxtoby, Mcguiness & 
Morgan, 2002 
Pascale & Sternin, 
2005 
The summaries literature suggests 
that only when the understanding of 
how corporate knowledge is 
understood, can a company design its 
knowledge systems to feed 
innovative change. 
The literature supports building a 
learning oriented and knowledge 
aware employee capability for 
feeding innovation, before more 
systemised practices are put in 
place. 
Weick, 1979 
Schon, 1983 
Baxter & Chau, 1999 
  
        Table 3 links the literature presented on knowledge, organisational culture, 
engineering and family owned business and market driven change management as 
background into the unique challenges that are faced in integrating a design-led 
innovation program into a company.  Table 3 also describes what implications the 
existing literature poses on the potential innovation capability of the METS 
manufacturer. 
With the current economic contraction of the mining industry limiting the 
standard forms of innovation generation with METS companies, this research will 
utilise the role of an innovation catalyst as discussed in Brown (2011). This role is to 
lead this market driven approach to change management within METSco to 
maximise customer engagement in order to help derive new market insights for 
innovation.
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Chapter 4: Design-Led Innovation 
The research question inquires into a family owned METS manufacturer within 
a changing market context. Chapters 2 and 3 have explored these facets of the 
research question. Chapter 4 will review the literature surrounding design-led 
innovation, the approach used within this research. This literature is discussed to gain 
a further understanding of design-led innovation as a theory and in application, to 
understand known barriers and opportunities with this approach and to build upon 
this work by looking through the lens of the METS sector. 
4.1 DESIGN IN BUSINESS 
Product differentiation through technology innovation alone is insufficient to 
compete in today’s globalised and enigmatic market (Keeley, Pikkel, Quinn, & 
Walters, 2013).  Innovation within industry today must explore the entire business 
model, not just the technology.  “Business models matter.  A better business model 
often will beat a better idea or technology” (Chesbrough, 2007, p.  12).  This 
understanding has led to the investigation into the role of design as an important 
asset that links innovation and strategic value to company performance (Dell Era, 
Marchesi, & Verganti, 2010).   
History of Design in Business 
Traditionally design operates very little in the strategy that defines and drives 
innovation within a company (Brown, 2008; Gemser & Leenders, 2001; Hertenstein, 
Platt, & Veryzer, 2005).  The role of a designer is typically positioned in the latter 
stages of new product development with a focus on ergonomics, stying, 
manufacturability and product differentiation.  The value of design is traditionally 
seen as a low priority and there is a lack of understanding about its tangible benefits.  
Lorenz (1994) describes these barriers in integrating design into other areas of 
business and are listed below: 
• Design gets overlooked by more common strategic concepts used by 
managers 
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• Consultants and academics have failed to develop a compelling typology 
for design strategy 
• Design is typically positioned within the junior levels of engineering and 
marketing 
• Seen solely as a ‘right brain activity’ and disregarded as not being verbal, 
linear or analytical 
• Design can be thwarted by more traditional departments within a company 
The work of Trueman and Jobber (1998) surveyed 108 product-driven 
company managers about their attitude toward design, as well as exploring 
traditional processes of new product development.  What Trueman and Jobber (1998) 
uncovered was how the value of design spanned through the four underpinning levels 
(product, company, production and strategy) of a company make-up; known within 
their work as Value, Image, Process and Production or ‘VIPP’.  Due to the age of this 
research, Trueman and Jobber have taken a specific product-oriented approach.  
What their work describes though, is the levels in which design can be integrated 
throughout a company.   
Product value: design is linked to product value, reliability and quality, with 
styling and aesthetics that are associated with good design (Hertenstein et al., 2005; 
Lorenz, 1994).    
Image: corporate and company identity, image and brand (Porter & Kramer, 
2006; Ward et al., 2009).   
Production level: Trueman and Jobber’s (1998) study identified that design 
plays a role in raising the company design profile, increasing production efficiency at 
the front-end to reduce production complexity (Lorenz, 1994; Zott & Amit, 2010).   
Process Level: the relationship found between organisational strategy and the 
process of developing new products.  They identify the opportunities that derive from 
this level of design utilisation, which included market feedback, R&D, senior design 
management and multidisciplinary design teams (Holloway, 2009; Pozzey et al., 
2012).    
Design within business has typically faced barriers in being utilized 
strategically.  Expanding from a product oriented focus on design’s level of 
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integration within a business, the four step ‘Danish design ladder’ (Kretzschmar, 
2003) presents a framework not dissimilar VIPP (Trueman & Jobber, 1998).  It 
“groups companies design maturity on the basis of their attitudes toward 
design”(Fleetwood, 2005, p.  4).  The ‘Danish design ladder’ (Kretzschmar, 2003) 
consists of the following stages:  
• Stage 4: Design as Strategy  
• Stage 3: Design as Process  
• Stage 2: Design and Styling 
• Stage 1: No design 
The higher a company is on the ladder, the greater the strategic performance 
design will pay” (Fleetwood, 2005, p.  4).  This research drew results from a 
comprehensive survey of businesses in Denmark to find that “their increase in export 
share of turnover and their apparent increase in gross revenue performance 
corresponds to the degree at which a comprehensive approach to design is adopted, 
represented by the two top steps of the four-step design ladder developed” 
(Kretzschmar, 2003, p.  34).  The Danish design ladder sees product design sitting 
within Stage 2: Design and Styling.  Traditionally this was the scope of design within 
business.  Design-led innovation however, assists companies in utilising design as a 
source for strategy, highlighted in Stage 4.  This highlights the distinction between 
these two fields of design. 
Moving forward with the analysis of design in business, Bucolo and Matthews 
(2011a) highlight the utilisation of the ‘Danish design ladder’ within organisational 
programs of design intervention can assist companies in having a more mature 
approach to design within their business.  There is an emergent need for 
organisational processes “to facilitate organizational performance through alignment 
of vision, mission, strategy, work processes, culture, and people” (Hollinger, 2012). 
This is evidenced in government-backed design programs around the world (Design 
Integration Pilot, 2012; Designing Demand, 2013; Imp3rove, 2012).   
The value of design is drawn from the external outlook a designer take towards 
problem solving (Cross, 1982), by amalgamating user needs with technological and 
business capabilities (Brown, 2008).  The scope of design within business is being 
increasingly accepted as an important strategic asset (Dell’Era & Verganti, 2010; 
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Brown, 2008; Gemser & Leenders, 2001) that provides firms with a customer-centric 
focus that best utilises internal operational capabilities of a company to push vision 
past the product (Ward et al., 2009) and explore change (Pascale & Sternin, 2005).  
Liedkta and Ogilvie (2011) describe the traits of a designer as having aesthetic 
sensibility, visual communication, ethnographic skills, pattern recognition and a 
systematic approach to problem solving.  While the task of strategy typically lies 
with executives, managers or strategists (McGrath, 2010; Porter, 2008; Teece, 2010). 
Martin (2004) contends that, “business people don’t just need to understand 
designers better; they need to become designers”. The unique relationship between 
business and design is otherwise described in academic and practical fields as 
‘design thinking’ (Brown, 2008). 
4.2 DESIGN THINKING 
Design thinking is “a discipline that uses the designer’s sensibility and methods 
to match people’s needs with what is technically feasible and what business strategy 
can convert into customer value and market opportunities” (Brown, 2008, p.  84).  
With this widely accepted notion, (Holloway, 2009; Norman & Verganti, 2012; 
Ogilvie, 2010; Verganti, 2010; Ward et al., 2009), design thinking holds a customer-
centric view by utilizing human-centred design, experimentation and concept 
prototyping as a way for a design to have an impact across the innovation process 
(Holloway, 2009; Norman & Verganti, 2012; Ogilvie, 2010; Verganti, 2010; Ward et 
al., 2009).  Design thinking as a style of thought is built upon ‘abductive reasoning’ 
(C.S Peirce cited in Cross, 1982; Martin, 2004, 2009, 2010).  Thagard and Shelley 
(1997) term abductive reasoning as “reasoning in which explanatory hypothesis are 
formed and evaluated” (Thagard & Shelley, 1997, p.  413).  Cross (1982) contends 
that abductive reasoning is “characteristically 'constructive' thinking is distinct from 
the more commonly acknowledged inductive and deductive kinds of 
reasoning…something peculiar to design” (Cross, 1982, p.  225). 
Thagard and Shelley (1997) describe the aspects of abductive reasoning, which 
are described under the coming 7 headings.  This following section presents these 
aspects in quote form from their work.  Below each aspect literary evidence is 
provided, supporting the links between abductive reasoning and design thinking. 
1. Explanation is not deduction  
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 “A general model of abduction requires an account of explanation that is richer than 
deduction” (Thagard & Shelley, 1997, p.  415).  This aspect is often makes reference 
to C.S Peirce’s notion of the “logical leap of the mind” (in Martin, 2004; 2009; 
2010).  Described in a McDonald’s Restaurant example, Martin (2010) explains the 
design thinking as the difference between valid and reliable information.   
“The McDonald brothers didn’t know that their Speedee Service System 
would work.  They had imperfect but not irrelevant data.  They knew that 
carhop restaurants had the appeal of relatively quick service, but had some 
drawbacks.  Their logical leap, their inference, was that patrons liked the 
basic concept but would like it a lot more if the restaurant were a drive-
through with a narrower, more standardized menu.  The brothers had no 
‘proof,’ only their instinctive reasoning” (Martin, 2010, p.  41). 
2. Hypotheses are layered  
 “Where hypotheses explain other hypotheses, the selection of the best overall 
explanation depends on taking these relations into account” (Thagard & Shelley, 
1997, p.  416).  In McGrath’s (2010) article on a discovery driven approach to 
business models, she highlights continual experimentation and business model 
prototyping as a key to stay relevant in ever changing business environments.   
“In highly uncertain, complex and fast-moving environments, strategies are 
as much about insight, rapid experimentation and evolutionary learning as 
they are about the traditional skills of planning and rock-ribbed execution.  
Modelling, therefore, is a useful approach to figuring out a strategy, as it 
suggests experimentation, prototyping and a job that is never quite 
finished”(McGrath, 2010, p.  248). 
3. Abduction is sometimes creative   
“Creative abduction often involves the construction of novel hypotheses involving 
newly formed concepts” (Thagard & Shelley, 1997, p.  417).  Traditionally the 
concept of prototyping is a risk reduction technique used in new product 
development.  Design thinking uses this method to reduce the risk of a business 
model concept by testing it with the market place; it allows for the creative 
development of an idea.    
“We can toss around an idea, play with it for a while and see what happens, 
and just try it out to see how it feels.  In this way, strategy formulation 
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becomes less of a linear, technocratic process of data analysis and more of a 
creative, iterative, emergent and innovative process of creating innovative 
breakthrough strategy by design” (Carlopio, 2009, p.  4). 
4. Hypotheses may be revolutionary   
“Interesting cases of belief revision occur where the introduction of new hypotheses 
leads to rejection of previously held theories” (Thagard & Shelley, 1997, p.  417).  
Verganti et al., in their seminal works on ‘design driven innovation’, focuses on the 
relationship between breakthrough technology, and breakthrough innovation with 
product emotion and symbolism, highlighted through the case study of the Nintendo 
Wii (Dell Era et al., 2010; D.  Norman & Verganti, 2012; Verganti, 2010). 
“The Wii effectively combines a radical innovation in customer appeal with 
a radical innovation in technology.  It has redefined the meaning of playing 
with a game console, not as passive immersion in a virtual world targeted to 
young players but as active entertainment in the real world for people of all 
ages and demographics.  At the same time, Nintendo achieved this result 
through the use of a breakthrough technology” (Dell Era et al., 2010, p.  13). 
5. Completeness is elusive  
 “The requirement of completeness makes sense only in limited closed domains such 
as simple circuits where one can be assured that everything can be explained given 
the known causes” (Thagard & Shelley, 1997, p.  419).  In the extensive review of 
business model design literature, Shafer et al (2005) concluded that an organisations 
business model is iterative and never-ending as competitive conditions change and 
companies have to continually adapt to stay relevant. 
“An organization’s business model is never complete as the process of 
making strategic choices and testing business models should be ongoing and 
iterative.  While there are certainly no guarantees, we contend that the 
probability of long-term success increases with the rigor and formality with 
which an organization tests its strategic options through business models” 
(Shafer et al., 2005, p.  207). 
6. Simplicity may be complex  
 “We need a broader notion of simplicity to handle cases where the competing 
explanations are accomplished by sets of hypotheses that are of different sizes but are 
not subsets of each other” (Thagard & Shelley, 1997, p.  419).  In Kyffin and 
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Gardien’s (2009) on design-led innovation, they saw a shifting trend in the 
complexity of innovation, and thus suggesting a new approach to it.   
 “At the same time, the scope of innovation has increased in complexity, 
where products, services, user needs and technologies need to be integrated 
while bringing many different stakeholders together.  Nevertheless, the 
process of innovation is often seen as being very linear, with research 
results, new technologies or user insights funnelled via advanced 
development and new business processes into the market” 
Within this field, authors commonly refer to the Apple company as being a hallmark 
success story, seen in innovation texts (Adner, 2006; Chesbrough & Appleyard, 
2007; D.  Norman & Verganti, 2012), business model design texts (Johnson, 2008; 
Zott & Amit, 2010), and even government design and innovation change programs 
globally (Australian Government, 2012; Imp3rove, 2012).  This is because Apple 
creatively applies design through abductive reasoning, focused on making simplicity 
from complexity, so the users do not have to.  In a quote from the Apple Website on 
design:  
“Simplicity is often equated with minimalism.  Yet true simplicity is so 
much more than just the absence of clutter or the removal of decoration.  It’s 
about offering up the right things, in the right place, right when you need 
them.  It’s about bringing order to complexity.  And it’s about making 
something that always seems to “just work.”  When you pick something up 
for the first time and already know how to do the things you want to do, 
that’s simplicity” (Apple, 2014). 
7. May be visual and non-sentential  
 “Abductive inference is better understood as using pictorial or other iconic 
representations” (Thagard & Shelley, 1997, p.  420).  Abduction is then visual 
because the representations of both what gets explained and what does the explaining 
use structures that resemble what they represent” (Thagard & Shelley, 1997, p.  421).  
This literature review described the successful ‘business model canvas’ tool by 
Osterwalder and Pigneur (2010).  This tool simplistically allows a practitioner to 
visualise a business model, allowing constant iterations through a simple but 
powerful communication language that links company employees to academic 
theory.   
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“This concept can become a shared language that allows you to easily 
describe and manipulate business models to create new strategic alternatives.  
Without such a shared language it is difficult to systematically challenge 
assumptions about one’s business model and innovate successfully” 
(Alexander Osterwalder & Pigneur, 2010, p.  15) 
 
Through this analysis, design thinking can enable and empower practitioners to 
continually explore complex market situations, to translate meaningful insights back 
into the firm. Design thinking is pertinent the METS sector in this way, and the 
ability to instil design thinking as a capability within METSco will play an important 
part in achieving market-driven change as described in Chapter 3.3.   Design thinking 
creates a foundational capability within a firm to better explore, accept, understand 
and learn complex environments to solve unique and challenging problems.  Through 
design thinking, a company’s design function is not limited to product or marketing.  
By taking a holistic systems perspective, design thinking creates strong value 
propositions that interweaves through business model development so the value 
received is greater than the sum of the parts.   
4.3 DESIGN-LED INNOVATION 
The purpose of this research is to understand how barriers to adoption are 
overcome within a METS manufacture trying to integrate design-led innovation into 
their organisation.  This task requires understanding the barriers and opportunities 
that emerge for a company embedding design thinking as a core capability.  Design 
thinking is a foundational activity within design-led innovation, by leveraging a 
creative systems perspective that integrates the design of the business models.  
Design-led innovation is a philosophy that “examines every core facet of the 
business, to realign business strategy with customer needs and possible market 
futures” (Pozzey, 2013, p.  70).  Design-led innovation “grounds stakeholder 
conversations around future propositions which aim to synthesise needs, 
technologies and possible business models” (Bucolo & Matthews, 2011b, p.  3), as 
seen in Figure 5. 
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Figure 5: Adaptation of the Elements of Design-Led Innovation (Bucolo & 
Matthews, 2011b) 
 
Stemming from a business oriented perspective of design theory; design-led 
innovation is focused on the way in which companies generate sustainable 
competitive advantages.  Although this is unique to every company, Figure 5 
illustrates that design-led innovation is derived through a creative interrelationship 
between these fundamental business elements to generate true value for the customer 
and to capture profits for growth.   
Core to design-led innovation is working through the cultural and 
organisational intricacies that have the ability to block or enhance this journey 
towards top line growth.  To understand this journey, this section will first explore 
the work of Beckman and Barry (2007), whose ‘innovation process’ framework 
shares merits with design-led innovation.  Their study (Beckman & Barry, 2007) 
presents an innovation framework (Figure 6), that directs a practitioner through 
phases understanding; utilising design thinking and design tools along the way.  
Building on this model, the paper then links design thinking and innovation as a 
learning process, which highlights four learning styles that associate with the model.  
Thirdly, the paper then provides case examples of the integration of this model into 
practice and its intended benefits.   
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Figure 6: Adapted from Beckman and Barry’s (2007) Innovation Process and 
Learning Styles 
 
 
The innovation process in Figure 6 breaks design thinking down into analysis 
and synthesis elements, where the practitioner would move between the concrete and 
abstract worlds of understanding (Beckman & Barry, 2009).  The innovation process 
is seen as a “series of divergence–convergence cycles through which the members of 
the innovation team iterate to arrive at a final result” (Hey, Joyce, & Beckman, 2007, 
p.  80).  This allows practitioners to generate “new products, services, business 
models, and other designs” (Beckman & Barry, 2007, p.  29).   
The innovation process in Figure 6 works through four highly iterative phases; 
diverging, assimilating, converging and accommodating.  Within this process the 
practitioner observes stakeholders build an understanding of the people, tasks, 
situations, objects, interactions, goals, and feelings to build up a holistic picture of 
use, usability and needs (Beckman & Barry, 2007).   In this phase divergent learning 
is best as they often have broad cultural interests, likes to gather information, are 
interested in people and tend to specialise in the arts (Kolb & Kolb, 2005).  With 
concrete data, the frameworks phase abstracts the data to identify patterns through 
framing and reframing large amounts of information to uncover latent customer 
needs.  The ‘assimilating’ learning style best matched with the framework stage as it 
requires a practitioner to conceptualise and reflection upon the observational data and 
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make sense of it.  Next, the imperatives emerge through the distillation of insights 
derived from the frameworks page down into a value proposition, which guides the 
remaining activities.  Creating imperatives requires a ‘convergence’ style that 
translates the theories into reality.  Finally, the solutions phase, refers to the 
generation of concepts that best address the aforementioned value proposition.  Here 
concepts are then tested with the market and observed using an accommodating 
learning style based on experimentation through experience (Beckman & Barry, 
2007).    
In an ideal environment, the argument for this innovation process is 
compelling, however, strategists and decision makers rarely operate outside the 
concrete world of known problem and solutions.  “In effect, all of the research 
findings about the importance of teamwork, collaboration, commitment, and 
involvement fall on deaf executive ears, because in the executive culture, those are 
not the important variables to consider…the reality is driven by the capital markets 
and the need to remain financially viable” (Schein, 1996, pp.  236–237). Particularly 
in engineering-driven companies, solutions are developed first then pushing the 
technology to the market.  ‘Build it and they will come’ mentality.  Figure 7  presents 
the ‘express test cycle’, where engineering companies quickly move between 
concrete problems and solutions, generating incremental innovations at best.  
Unfortunately, while this approach may well uncover many use and usability needs, 
it often fails to discover the higher level meaning-based needs that can be crucial to 
the success of an innovation (Beckman & Barry, 2007, p.  48).   
 
Figure 7: ‘Express Test Cycle’ Adapted from Beckman and Barry (2007) 
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Design and innovation as an organisational process cannot work in isolation of 
the organisational systems and people that will deliver the resultant innovation.  
Innovation must align to corporate ideologies and fit and potentially leverage the 
company’s internal capabilities, resources and brand (business model) in order to 
generate an innovative solution that creates an unfair advantage.   
Design-led innovation (DLI) enables companies to create “a vision for 
growth, a commitment to seek deep customer insights and to gain these 
customer insights on a regular basis, to investigate the emotional responses 
of customers to existing situation, and potential solutions and to explore 
ways of using these insights for the company’s benefit, and to map these 
deep customer insights to all aspects of their business” (Matthews, Wrigley, 
& Bucolo, 2013, p.  3). 
The framework presented in Figure 8 describes the iterative process to build 
value proposition maturity, by un-covering problems with stakeholders not designing 
solutions for them, whilst iterating the solution to align internally with the company’s 
strategy, resources and brand.  Every innovation, product, service or offering has 
strategic and operational elements that require organisational activities that are 
focused internally or externally.  The operational side of this framework extends on 
the ‘innovation process’ (Beckman & Barry, 2007). The design-led innovation 
framework in Figure 8 will be dissected as a quadrant within this literature review, 
discussing its five distinct elements individually.   
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Figure 8: Design-Led Innovation Conceptual Framework (Bucolo & Matthews,  
2011a) 
 
Observations  
Observations are located in the bottom left quadrant, linked to the operational 
and external aspects of the framework.  Although the design process is iterative 
(Burns & Brown, 2002; Carlopio, 2009; Norman, 2010; Shafer et al., 2005), 
observations are a common starting point for any design activity.  This stage seeks a 
thorough understanding of all stakeholders within the perceived value chain.  This 
understanding is built upon the stakeholders themselves, tasks, situations, objects, 
interactions, goals, and feelings to build up a holistic picture of use, usability and 
needs (Beckman & Barry, 2007).   This can be done through various observational 
techniques, participant interviews, and ethnography.  This data can then be applied to 
other more design specific tools like persona design, emotional touch point timelines 
and narrative creation (Dillon & Howe, 2003; Kyffin & Gardien, 2009).   The goal 
“is not only to watch, but also to decode human experience—to move from 
unstructured observations to discover the underlying meanings behind behaviour; to 
understand feelings and intentions in order to deduce logical implications for 
strategic decisions” (Mariampolski, 1999, p.  79).   
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Insights 
Insights are an operational and internal design activity, located in the top left 
quadrant of the framework.  Through both facilitation and observation of the 
innovation process, the practitioner interprets and analyses the observations made, to 
uncover ‘deep customer insights’ or new meanings around stakeholder problems 
(Zaltman & Zaltman, 2008).  In design literature, this is known as framing or 
reframing a situation.  “When a practitioner becomes aware of his frames, he also 
becomes aware of the possibility of alternative ways of framing the reality of his 
practice” (Schön, 1983, p.  310) done throughout time and from multiple stakeholder 
perspectives, where a designer can confluence radical opportunities with reframed 
problems (Dorst & Cross, 2001; Hey et al., 2007).  This may cause challenges as 
observations and reflections are based on practitioner assumptions and may produce 
differing interpretations between a design group (Hey et al., 2007). 
Proposition 
 The proposition lies in the centre of the quadrant, linking all internal, external, 
operational and strategic business elements together.  “This is a point in the 
innovation process at which convergence takes place; the innovation team decides on 
the most salient stakeholder opportunities that it must accomplish with its innovation, 
often referred to as the value proposition (Bucolo & Matthews, 2011a; Chesbrough, 
2007; Teece, 2010).  Sitting central in the framework, the value proposition as a 
concept must consider, incorporate and be co-designed by all internal, external, 
operational and strategic requirements of both the company and the stakeholders 
along a value chain in order to create a competitive advantage (Adner, 2006; 
Brunswicker et al., 2012). 
Competitive Strategy 
Competitive strategy is an internal and strategic activity that sits within the top 
right quadrant of the framework.  Before designing and testing solutions, the design-
led innovation framework maps the proposed opportunities to all aspects of the 
company to gain and leverage core competencies or look to see what is required to 
change to deliver this value proposition.  This is seen in the right hand (strategic) 
side of the design-led innovation framework.  First and foremost, the practitioner 
must assess and question the validity of the proposed opportunity against the 
competitive strategy company, and vice versa.  Maturing an opportunity with the 
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competitive strategy gives clear visibility of the linkages or disconnections between 
the two and thus highlighting the need for adaption.  “What is evident from firms 
who have engaged in this approach is the ability to rapidly move beyond product 
only innovations and into business level innovation”(Bucolo & Wrigley, 2012, p.  2), 
which can be quite transformation. 
Brand 
Brand is an externally facing and strategic business element that is positioned 
in the bottom right quadrant of the framework.  Design-led innovation framework 
then assesses the brand promise to inform the opportunity and to challenge the 
foundations of the existing concept.   
4.3.1 Strategy 
The design-led innovation framework (Bucolo & Matthews, 2011) seen in 
Figure 8 presented how design impacts on both the operational and strategic 
elements of a business.  This section will explore the fundamental theories of 
business strategy to further explain the concepts that support the design-led 
innovation framework seen in Figure 8. 
As companies adjust to the impacts of deregulation, globalisation and the 
knowledge economy, they are forced to rethink their business and transform their 
capabilities (Martin, 2004), which is primarily achieved through an corporate 
strategy.  “Strategy is the creation of a unique and valuable proposition, involving a 
different set of activities” (Porter, 1996, p.  68).  Ansoff’s (1965) foundational work 
on corporate strategy explores the interface between a company and its 
environments, whilst considering the internal resources of an individual company.  
The key concept of Ansoff’s work lies within the design of an iterative system of 
strategy through information feedbacks, that encourages the use of a firms unique 
elements to become a flexible and insightful organisation that can flexibly plan for 
the future (Anshen, 1966).   
In Porter’s (1996) work ‘What is Strategy?’, he notes that “A company can 
outperform rivals only if it can establish a difference that it can preserve and 
perceive” (Porter, 1996, p.  62).  Simply put, strategy is choosing and performing 
business activities that make your business different to your competitors.  Through 
the analysis of well-known corporate examples, Porter (1996) describes three types 
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of customer-based strategic positions and complementary activities to achieve a 
unique and sustainable market position.  This unique set of business activities that 
make up a strategy, are categorised by Porter as: variety based, needs based and 
access based customer-based positions that a company takes to maintain a 
competitive advantage.   
As Porter’s work continues, he contends that the creation of organisational 
strategy should be made in recognition of the competitive forces that drive a 
particular industry (Porter, 2008).  These five forces include: threat of new entrants, 
bargaining power of buyers, threat of substitute products and services, bargaining 
power of suppliers and rivalry among existing competitors, known as ‘The Five 
Forces That Shape Industry Competition’ (Porter, 2008, p.  80).  Providing a 
comprehensive look into each force and interrelationships that exist, Porters ‘five 
forces’ takes an analytical perspective toward organisational strategy.  This business 
analyses framework can enable companies to comprehensively understand threats, 
extend beyond competitors, be better equipped and can look beyond traditional 
industry structures for opportunities for strategic capitalisation.   
To translate Porter’s (2008) framework for competition analysis, Reeves, Love 
and Tillman’s (2012) look at strategy styles to apply to a varying market 
environments.  Their framework is formulated by two questions; “How unpredictable 
is your environment?”  and “How much power do you or others have to change that 
environment?” (Reeves et al., 2012, p.  79).  Answering these questions results in 
four broad strategic styles, which are paired to business environments mapped onto a 
quadrant framework of predictability and malleability.  Where Porter’s ‘Five Forces’ 
model (2008) model allows a practitioner to understand a competitive business 
environment, Reeve et al’s (2012) describes strategy styles best suited to achieve 
success. 
In contrast to the planning perspective of strategy, Mintzberg (1987, p. 66) 
believes that strategy planning “distorts these processes and thereby misguides 
organizations that embrace it unreservedly” (Mintzberg, 1987, p.  66).  While there is 
no theoretical dispute around the importance of business strategy itself, this line of 
inquiry argues that the planning of strategy restricts the ability for the creation of 
sustainable advantages.  “Planning is biased toward incremental change, of adding to 
existing categories rather than quantum changes.  It works best when the strategy is 
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already implicit, not when significant change affecting the planning process itself is 
needed” (Austin, 1994, p.  110).  In Mintzberg’s (1987) paper, he draws the 
metaphor between and organisation and a craftsman both forming and formulating 
strategy with experience, dedication and detail.  From this perspective strategies 
emerge in more organic ways; they can be patterns of the past and plans for the 
future, as well as deliberate and emergent.  Strategy requires ‘quantum leaps of the 
mind’ through action and learning (Mintzberg, 1987).   
In review of academic strategy literature, Mintzberg (1994) asserts that it is not 
known how strategy is created.  "Somehow, the ostensible object of the whole 
exercise got lost in the exercise.  Nowhere was anyone told how to create strategy.  
How to collect information?  Yes.  How to evaluate strategy?  Yes.  How to 
implement it? For sure.  But not how to create it in the first place” (Mintzberg, 1994, 
p.  66).  The function of strategy is to provide company direction in developing their 
business model (Tikkanen, Lamberg, Parvinen, & Kallunki, 2005).  In other words, 
strategy is the comprehensive pattern of the actions and learning’s of a company 
(Mintzberg, 1987), that informs and brings together all facets of a business; the 
business model (Tikkanen et al., 2005).  
4.3.2 Business Model Innovation 
Any business, whether a start-up or a large corporate, has and employs a 
business model, either implicitly or explicitly (Chesbrough, 2007; Teece, 2010).  
Business models allow company’s “to facilitate organizational performance through 
alignment of vision, mission, strategy, work processes, culture, and people” 
(Hollinger, 2012, p.  17).  Magretta (2002) describes business models as stories that 
communicate how companies operate.  Successful business model answers Peter 
Drucker’s fundamental questions: “Who is the customer?”  and “What does the 
customer value?” Where a company’s business model describes how it creates value 
for customers, it must equally explain how it captures values for itself in the process.  
“What is the underlying economic logic that explains how we can deliver value to 
customers at an appropriate cost?” (Magretta, 2002, p.  92).   
Shafer, Smith and Linder (2005) scoured business model literature to explore 
the components that make up a business model.  In tabulating the components of a 
business model against the literature, seven of the ten reviewed authors highlight 
customer-focus as a critical that underpins a business model.  Porter (1996, p. 80) 
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describes the opportunity in harnessing the relationship between customers and 
business models helps to derive sustainable competitive advantage, where “one 
activity's value to customers can be enhanced by a company's other activities.  That 
is the way strategic fit creates competitive advantage and superior profitability”.   
The overall objective of a business model is to exploit an opportunity by 
creating value for stakeholders, and generating profit for the company (Casadesus-
Masanell & Ricart, 2010; Imp3rove, 2012; Liedtka, 2010; Teece, 2010).  Chesbrough 
(2007) articulates six functions of a business model in the below list. 
• Describe the value proposition 
o  The value that gets created for stakeholders through the offering 
• Identify market segment 
o  Who are the users and why would they get value from the offering 
• Define value chain structure 
o The activities, resources and partners required to create, distribute 
value 
• Specify revenue generation method 
o How the company will capture value, what is the cost structure given 
the aforementioned value chain 
• Position the company within the value network 
o Market positioning within environment in relation to customers and 
competitors and brand 
• Formulate competitive strategy 
o Linking the business model to the corporate strategy to gain and hold 
a strategic competitive advantage 
Moving into the application of business models, Osterwalder and Pigneur 
(2010) build on from Chesbrough’s business model functions to create a powerful 
tool containing the core building blocks of a business model.  The power of the 
‘business model canvas’ tool lies in its simplicity, its ability to enable fast 
prototyping and its simple language that links businesses to theory.  It can “become a 
shared language that allows you to easily describe and manipulate business models to 
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create new strategic alternatives.  Without such a shared language it is difficult to 
systematically challenge assumptions about one’s business model and innovate 
successfully” (Alexander Osterwalder & Pigneur, 2010, p.  15). 
Central to the value creation and value capture of a business model is the value 
proposition (Bucolo & Matthews, 2011a; Chesbrough, 2007; Teece, 2010).  A 
successful value proposition creates value for customers by providing a solution to a 
fundamental problem within a given situation, often referred to as a ‘job’ (Johnson, 
2008; Alexabnder Osterwalder & Pigneur, 2013).  “Once we understand the job and 
all its dimensions, including the full process for how to get it done, we can design the 
offering” (Johnson, 2008, p.  3).  Compelled by its priority within business model 
design, Osterwalder and Pigneur (2013) designed a ‘value proposition canvas’ to 
assist practitioners in developing the fundamental aspect of a business model, as seen 
in Figure 9. 
 
Figure 9: ‘Value Proposition Canvas’ Adapted from Osterwalder and Pigneur 
(2013) 
 
The ‘value proposition canvas’ pictured in Figure 9 has two distinct sides.  The 
first determines the customer’s jobs, pains and gains.  This builds off the work of 
Johnson (2008), to explore the fundamental problems of a customer situation.  
Practitioners build off known organisational assumptions for this information.  The 
second side of the model translates the problem situation into a potential value 
proposition, described as new offerings that relieve pain and create value within a 
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given context.  Teece (2010) contends that even through technically superior 
innovations can be created, if a company does not address relevant and valuable 
market needs and setup financial systems to support the venture then the innovation 
will fail to sustain its position, regardless of the market acceptance of the innovation 
itself. “Of course, this makes management, entrepreneurship and business model 
design and implementation as important to economic growth as is technological 
innovation itself” (Teece, 2010, p.  186).  Whilst the mining industry has traditionally 
relied on the innovative technologies from the their suppliers, the METS sector needs 
to look beyond technology innovation and into the other elements that make up a 
business model to remain competitive within the cyclical mining environment.   
Figure 10 describes the ten types of innovation that can occur throughout a 
business.  The ‘ten types of innovation’ framework by Keeley, Pickkel, Quinn and 
Walters (2013) was developed following the study of hundreds of organisations.  
What lead to this framework was the finding that while the majority of researched 
companies had a high investment into product innovation, products produced the 
lowest return of investment across the ten types of innovation.  The research 
highlighted that innovations in organisational structure, profit models and industry 
networks yielded a greater return on investment (Keeley et al., 2013). 
 
Figure 10: Ten Types of Innovation Framework adapted from Keeley Pikkel, Quinn 
& Walters, 2013  
 
Keeley et al.  (2013) extended the work of Porter (1996), Osterwalder and 
Pigneur (2010) and Chesbrough (2007), whose work has been foundational in 
translating academic strategic theory into a more practical language of business 
models that redefines where innovation can be applied within a company.   
4.4 DESIGN INNOVATION CATALYST 
Capitalisation on new and innovative opportunities relies on a company’s 
knowledge to seek and exploit insights from latent needs and translates the 
opportunities internally and externally.  “There is a widely perceived link between 
 Chapter 4: Design-Led Innovation  51 
the financial performance of enterprises and the way they cultivate, nurture and 
exploit the knowledge of individuals and that embodied in their business or 
professional processes” (Baxter & Chua, 1999, p.  3).   
Existing case study research highlights that the value proposition is core to any 
business model innovation (Bucolo & Matthews, 2011a; Chesbrough, 2007; Teece, 
2010).  What has become evident in the evolution of this approach is that the value 
proposition requires ownership responsibility and leadership, a role which literature 
often describes as a ‘design champion’  (Kyffin & Gardien, 2009; Laforet & Tann, 
2006; McGrath, 2010; Sinek, 2009; Pascale & Sternin, 2005).  In practice, value 
proposition ownership within a company can be unclear, and it is argued that a new 
organisational capability is required to beyond leadership advocacy, to synthesise 
opportunities across the company (Norman, 2010), known as a ‘design innovation 
catalyst’ (Wrigley & Bucolo, 2012).  This role within an organisation (referred to 
hereafter as ‘the catalyst’) incorporates a continuous cycle of action and learning 
(Eriksson & Kovalainen, 2008) that links academic theory and research to the 
organisational realities of business (Norman, 2010).  The job of the catalyst is to 
translate and facilitate design observation, insight, meaning and strategy into 
individual employees and all areas of the company (Wrigley, 2013). 
 Pozzey’s (2013) case study using the design innovation catalyst role 
contributes to Wrigley’s (2013) work, highlighting the relationships required 
between company leaders and the catalyst. This study found the that within a family 
owned manufacturing SME, “change initiatives like design-led innovation 
fundamentally rely on the leader as the ‘traditional caretaker of the company vision’ 
to instigate and disseminate the vision across all levels of the organisation (Pozzey, 
2013, p.  381)”.  This work highlights that design teams need to facilitate the link 
between the operational and strategic elements of a company, where company 
hierarchy, centralised decision-making and emotion play a prevalent role in the 
design-led change of a family owned company.  
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Figure 11: Adapted from Pozzey (2013) 
 
 In Figure 11 Pozzey (2013) builds on Bucolo and Matthews’ (2011a) ‘design-
led innovation conceptual framework’ (seen in Figure 8) to incorporate the 
‘champion design group’ and the ‘family leaders’ to support the catalyst in 
facilitating design-led change within the hierarchical structure family owned 
business.  To align to the hierarchical nature of family-owned businesses, this 
framework is orientated accordingly, where leaders require strategic clarity to align 
the hard assets of the company to its vision (Pozzey, 2013). 
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4.5 SUMMARY 
The iterative cycle of the design-led innovation framework encourages 
company’s to create radical innovation by deriving meaningful opportunities that 
aligns, leverages and challenges all aspects of a company.  “Most breakthrough 
innovations don’t succeed in isolation” (Adner, 2006, p.  1).  Design-led innovation 
requires complete engagement from the company and focused leadership from the 
executive team, where a test and learn culture is cultivated (Davenport, 2009).   
Table 4: Summary of Design Led Innovation Literature 
Literature Implications on Study Authority 
Design and business model 
innovation highlight the shift in 
business systems towards a value 
proposition based competitive 
market.  This requires more 
sophisticated methods of 
customer engagement, 
entrepreneurship, business model 
design and delivery, far beyond 
traditional forms of product 
innovation.   
Whilst the mining industry has 
traditionally relied on technology 
innovation through the METS sector, this 
research needs to assist METSCo in 
looking beyond technology innovation 
and into their business models to remain 
competitive within the cyclical mining 
environment.   
Teece, 2010 
Keeley et al., 2013 
Porter, 1996 
Osterwalder & 
Pigneur, 2010 
Chesbrough, 2007 
 
Design-led innovation as an 
organisational process needs to 
work in collaboration with 
organisational systems and 
leadership and employees that 
will drive and deliver the 
resultant innovation.  Innovation 
must align to corporate 
ideologies and fit and potentially 
leverage the company’s internal 
capabilities, resources and brand.   
This study is as much about the task of 
generating innovation through design-led 
techniques than it is about developing an 
organisational culture that is able to 
accept the changing proposition.  The 
need for buy in from organisational 
leadership is imperative. 
Adner, 2006 
Davenport, 
2009 
A significant aspect of design 
thinking and design-led 
innovation is the ability for the 
practitioner to be able to 
generate customer insights and 
create meaning, by framing 
situations from multiple 
stakeholder perspectives.   
As METSCo provides solutions for 
customers far removed from general 
industry, the ability for the researcher to 
carry out this form of design research 
signifies an important aspect of the 
research. 
Zaltman & 
Zaltman, 2008 
Schon, 1983 
Dorst & Cross, 
2001, Hey et al., 
2007 
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   highlights that throughout the literature review it was evident that market 
environments are fast moving away from traditional methods of operations and 
companies have to be able to adapt to even stay relevant and competitive.  The risk 
for companies is to continue to rely on their existing means of organisational growth 
to be sustainable in an increasingly dynamic and global economy.  Organisational 
interaction is moving beyond transactional business-to business relationships, where 
innovation is focussed on the product or event of that interaction.  Design-led 
innovation is formulated for firms to build an internal design thinking capability to 
re-explore their industry, market, value chain and internal structures, to find new and 
innovative opportunities that will forge a new era of growth, through the strategic 
and operational alignment of a customer-centric value proposition. 
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Chapter 5: Consolidated Literature Review 
The literature review chapters presented the argument that the implementation 
of design-led innovation in practice within a METS manufacturer, relates to the 
practical adaptation of design thinking to bring about design-led change within an 
engineering culture.  It is not a logical solution to a problem or a discrete business 
development project that will integrate design-led innovation within the case study 
company.   
METS companies provide innovative products and services to mining 
companies. Currently, there is a contraction in the Australian mining industry, which 
reduces the opportunity for METS companies to generate new forms of innovation, 
by the limitation of physical engagement with customer and mining companies 
reducing research and development budgets. METS companies need to find new 
methods of engaging with their customer in order to remain financially viable. The 
introduction of design led innovation as an approach to METS companies may 
provide them with new opportunities to innovate their business model and innovation 
capabilities. 
Table 5 brings together the tables which summaries each chapter within the 
literature review.  Table 2, 3 and 4 each presented a summary on the major aspects of 
each literature review chapter and the authorities on these topics.  These tables 
highlighted the implications that this information will have on researchers abilities to 
achieve design-led change within a METS provider.  Table 2 describes how the 
mining companies are moving towards externalising innovation the industry, 
presenting a greater opportunity for METS companies.  However, due to the decline 
in this commodities market, METS companies need to radically innovative their 
business models to remain relevant.  As contact with this isolated market is 
decreasing, the importance to actively engage with mining customers to make sense 
of their problem situations is ever increasing.  Table 3 summarises how an 
organisational and cultural shift to respond to the market change, relies on company 
owners to lead their company toward a customer-oriented perspective.  In obtaining 
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agreement in aligning business models internally and externally, the literature 
supports the building of learning and knowledge capabilities to fuel innovation 
activities.    indicates how design-led innovation may assist METS companies in 
looking beyond technology innovation to remain relevant.  This assistance requires 
both generation of design-led innovations and the development or organisational and 
cultural buy-in to the change itself.  Table 5 consolidates the implications presented 
in each literature review chapter summary to highlight the literature and how this 
research aims to address them. 
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Table 5: Gaps In Literature 
 
 
What the first gap in literature highlights opportunity for this case study 
research to explore how design-led innovation can be implemented into a METS 
company to understand its effects on the management of innovation.  As the 
Implications of 
Mining Industry on 
Study 
Implications of 
Knowledge, Culture 
and Organisational 
Change  
on Study 
Implications of 
Strategic Design 
 on Study 
Gaps  
in  
Literature 
Shifting away from 
internal innovation opens 
up opportunities for the 
METS sector provides 
innovative products, 
processes and services to 
the mining industry. 
Design-led innovation 
focuses aligning value 
propositions with all 
aspects of the business to 
gain organisational 
agreement and alignment.  
This is critical in 
achieving a design –led 
change for companies 
trying to be more 
customer-centric. 
Whilst the mining 
industry has traditionally 
relied on technology 
innovation through the 
METS sector, this 
research needs to assist 
METSCo in looking 
beyond technology 
innovation and into their 
business models to 
remain competitive 
within the cyclical 
mining environment.   
 
GAP 1 
 
Limited case 
study research 
into how a DLI 
program 
becomes 
implemented 
into a METS 
business 
through an 
action research 
approach 
 
The traditional 
technology driven value 
proposition offered by 
METS companies is not 
applicable within the 
current market 
conditions.  As contact 
with customers is 
reduced, the need to 
radically innovative how 
METS engage with the 
mining industry is 
highlighted as a priority 
to remain relevant. 
Active input from 
founders/ company 
leaders may play an 
important role in leading 
an engineering focused 
organisation towards 
exploring innovations in 
new forms. 
 
This study is as much 
about the task of 
generating innovation 
through design-led 
techniques than it is 
about developing an 
organisational culture 
that is able to accept the 
changing proposition.   
The need for buy in from 
organisational leadership 
is imperative. 
 
GAP 2 
 
No evidence 
explores the 
organisational 
and cultural 
change 
required in 
implementing 
DLI into a 
METS 
company  
Due to the isolated nature 
of mining, the importance 
for the METS sector to 
actively engage with 
customers to understand 
their latent needs is 
paramount.  The risk for 
METS companies is not 
capturing or filtering this 
crucial knowledge with a 
technological/capital 
investment focus. 
The literature supports 
building a learning 
oriented and knowledge 
aware employee 
capability for feeding 
innovation, before more 
systemised practices are 
put in place. 
 
As METSCo provides 
solutions for customers 
far removed from general 
industry, the ability for 
the researcher to carry out 
this form of design 
research signifies an 
important aspect of the 
research. 
 
 
GAP 3 
 
Further 
investigation 
into how 
knowledge 
generated 
through 
design-led 
innovation is 
managed, in 
relation to the 
mining 
industry 
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literature highlights, the systemic changes in the mining and manufacturing 
industries, as a result of a rising economy, requires METS companies to take on new 
approaches to innovation.   
The second gap in literature highlights need for an academic and practical 
understanding of the organisational and cultural change that is required within METS 
companies undertaking design-led change.  Literature on design-led innovation 
explores the concepts of how this is to be implemented, but has limited case study 
evidence.  Literature on knowledge, culture and organisational change talks to the 
organisational and cultural barriers that emerge through change strategies but does 
not adequately address the implications of design as a catalyst for this change.  While 
the literature on the mining and METS industries discusses the need for such a shift, 
research has yet to explore the implementation of design-led innovation within this 
organisational and cultural setting.   
The third research gap refers specifically to the unique geographical attributes 
of the mining industry and the implications it has the ability of METS companies to 
interact with customers in order to derive innovations throughout the business model.   
Design-led innovation (Chapter 4) and knowledge, culture and organisational 
change (Chapter 3) literature both discuss the fundamental importance of knowledge 
generation to innovation.  This gap in literature highlights the opportunity to explore 
how METS companies can generate this knowledge by using design, as a method to 
capitalise on the limited access that METS companies have with their customer. 
Figure 12  maps the key authors from Chapters 2, 3 and 4 on a framework that 
highlights the scope of this research.  The three black lines that segment the 
framework describe the three core research fields.  The authors are positioned 
graphically in relation to where their work sits within this research.  The yellow 
circles highlight the interaction between the fields, which have been explored by 
literature.  The red circles visually map the three literature gaps discussed above onto 
this framework to highlight the focus of this research to the reader.  This figure 
visually presents where the aforementioned literature gaps lie within the scope of the 
research.  The blue boxes in the image present the research question and sub-
questions and highlight how they will guide the research to address the gaps in 
literature.  The research questions are discussed in the following pages. 
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Figure 12: Research Questions Emergent from Literature Gaps (Wrigley, 2011) 
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Figure 12 demonstrates the need for stronger action research based evidence in 
integrating design-led innovation within business, and the mining industry in 
particular.  Figure 12 also highlights the disconnection between the METS sector and 
their ability to translate knowledge into innovation.  This will be explored in the 
research using design-led innovation. 
Main Research Question: 
The research question designed for this thesis looks at the way in which a METS 
manufacturer works through its barriers in integrating design-led innovation into its 
engineering focused culture.  The main research question therefore asks:  
 How can a METS manufacturer use design-led innovation to overcome barriers and 
recognise opportunities within a changing market context? 
To understand how the barriers were overcome, the research needs to understand two 
important aspects that make up this question.  These are described in the below sub 
questions. 
Sub-Question 1:  
What are the barriers for a METS manufacturer using design-led innovation within a 
changing market context? 
 The challenges facing design-led innovation in business described in the literature 
focus on stagnant and deep-seated industry cultures, understanding company vision, 
and implementing and managing change.  Specifically to this case study are issues 
surrounding a technology driven company and culture that justifies the status quo as 
a profitable and successful model within an industry that inherent for legacy driven 
processes.   
Sub-Question 2: 
What opportunities emerge for a METS manufacturer using design-led innovation 
within a changing market context? 
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Figure 13: Portrayal of Research Question Relationships 
 
Figure 13 illustrates how the sub-research questions inform the main research 
question.  In order to understand how the METSCo journeyed towards being a 
design-led company, the research must first understand the barriers that were in 
place, and the opportunities that were made present.  
As the research concluded with the case study after one year, the research does not 
intend to state that the case study company is in-fact design-led.  The sub question is 
searching for the emerging opportunities that presented for the company as a result of 
the design-led innovation intervention.  These opportunities may describe milestones 
within a design-led innovation program such as this, where the main research 
question is the imperatives to reach these goals.  This research will add to the 
practical implications of design-led innovation, by showing what it took for METS 
sector to make a proactive shift forward a customer-focused strategy using design-led 
innovation. 
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Chapter 6: Research Design 
6.1 METHODOLOGY AND RESEARCH DESIGN 
6.1.1 Methodology 
The aim of the research is to map the journey of organisational acceptance of 
design-led innovation within an Australian METS company. Within this aim, the 
research will introduce design-led innovation into METSco to explore the barriers 
presented, the factors that allowed the barriers to be overcome and the opportunities 
that emerge.  Also, this thesis documents how this journey was understood, 
facilitated and captured by the researcher.   
The objectives of this embedded research are: 
• To understand the core barriers in the practical application of design-led 
innovation within a METS manufacturer 
• To understand the resultant opportunities for change to enable the 
integration of design-led innovation within a METS manufacturer. 
• To identify and explore the imperatives for how these barriers to design-
led innovation were overcome within the METS manufacturer. 
This research was conducted over an 11-month period, with the chosen 
participant company.  METSCo has been engaged in a state government run design 
program prior to the commencement of this research, where they saw value in 
pursuing design-led innovation within their business.  This thesis reports specifically 
on this 11-month embedded study, referred to in this document as the ‘engagement’.  
As this research utilises a case study as its primary data source, this research will 
take an inductive position of enquiry to draw general meanings from the data 
captured.  The principal researcher was embedded 3 days a week, to gain acceptance 
and function within the organisation.  To understand the shift in company culture 
toward being design-led, the research takes a constructionist epistemology to 
“describe the social nature of reality” (Eriksson & Kovalainen, 2008, p. 7). This 
research reports on the action research outcomes captured within this research.  Data 
collection methods conform to action research methodology; include two sets of 
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qualitative interviews (first with 20 participants, second with 15 participants), a focus 
group and a reflective journal.  The data captured from these methods were analysed 
thematically for patterns that informs the barriers, opportunities and imperatives that 
resulted from a design-led innovation engagement. 
6.1.2 Research Design 
This primary goal of this research is to identify key imperatives to how the case 
study overcame barriers in implementing design-led innovation into their company 
culture.  This research looks to build new knowledge in understanding the practical 
application of various methods of creative innovation that lies within the design-led 
innovation framework, and to study their impact and effect on the company’s uptake.  
With the understanding that innovation is a key to economic growth, this research 
“will not help small groups of actors stand apart from their environment, but to help 
the environment as a whole generate as many combinations of innovative actors as 
possible” (Gustavsen, 2005, p.  287) 
Action research is the chosen methodology as it provides a platform to engage 
with people within real organisations.  This methodology provides a cyclical 
approach “designed to improve the researched subjects’ capacities to solve problems, 
develop skills (including professional skills), increase their chances of self-
determination, and to have more influence on the functioning and decision-making 
processes of organizations and institutions from the context in which they act” 
(Boog, Keune, & Tromp, 2003, p. 420).   Action research correlates with the journey 
of design-led innovation, as both require “continuous and balanced engagement with 
the company in all stages of the cycle” (Burns & Brown, 2002, p. 3). Susman and 
Evered’s (1978) approach to action research, highlights how the researcher works 
through an iterative process of diagnosing the problem, planning to course of action, 
taking action in line with the theory, evaluating the consequences of the action and 
specifying learning’s, which in turn feeds the next evolution of the action research 
cycle. This is interpreted in Figure 14. 
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Figure 14: Action Research Framework Adapted from Susman and Evered (1978) 
 
As Romme (2004) suggests, action research is used to design and create actual 
change and not to fall into the trap of emphasizing the interpretation of existing 
situations. This will be achieved through an alternate and cyclic process action and 
critical reflection, where the understanding and change enrich each other (Roberts & 
Dick, 2003). This form of research, aims to structure the “actions of today so that 
they can lead to certain outcomes in the future” (Gustavsen, 2005, p. 267).  Action 
research aligns with the research objective, as it allows the researcher to build an 
understanding of change and development, and its unique access to ‘insider 
knowledge’ (Somekh, 2008, p. 7).   
Within this research there are two problems to be solved. The first has a 
research interest and is presented in document as the research question. The second 
emerges through the action research methodology, where “the action researcher must 
also generate new knowledge and insights as a result of his/her activities” (McKay & 
Marshall, 2001, p. 50). This is shown in Figure 15. 
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Figure 15: The Dual Imperatives of Action Research Adapted from McKay and 
Marshall, 2001 
 
As this thesis reports on the implementation of the design-led innovation 
framework by an embedded researcher within an action research project, Figure 15 
above depicts these dual imperatives of action research described by McKay and 
Marshall (2001). Chapter 6 will firstly discuss the methodology behind the research 
objective (indicated in the white boxes), whereas Chapter 7 will explore the business 
objective element to this research (indicated in the grey boxes) in Chapter 7.3. 
  Over the length of the project, the researcher created and nurtured an unbiased 
and trusting relationship with the participant company.  Through exposure to the 
internal culture (Costello, 2011), this thesis looks to understand how design-led 
innovation can act as a channel to highlight and explore company disconnections and 
offer a customer-centric catalyst for internal change.  With the understanding that 
innovation is a key to economic growth, this research engages with small groups of 
employee participant’s, as well as helping the participant company generate and train 
innovative employees along the way (Gustavsen, 2005).  As Myers (2013) contends, 
what makes action research unique is its collaborative approach with the 
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participating company that is experiencing the change. This is particularly important 
to the research aim of using design-led innovation as a mechanism to bring about 
organisational change.  As this embedded research is in-depth, intensive and 
longitudinal, project-based input and critical reflection is particularly important to 
hold a clear understanding into the level of emancipation between the action and the 
research aspects of action research.  
6.2  PROCEDURE AND TIMELINE 
The data collection methods of a focus group and an ongoing reflective journal 
and two sets of semi-structured interviews were used to gather data in the 11-month 
embedded design-led innovation project.  This is depicted in Figure 16 and Table 6. 
 
Figure 16: Longitudinal Research Program 
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Table 6: Research Procedure  
	  
Interview	  -­	  Set	  1	   Focus	  Group	   Interview	  -­	  Set	  2	   Reflective	  
Journal	  
D
u
ration
	  
• 2nd month into research 
• 30-60 min duration  
• 6th month into 
research 
• 2 hour duration 
• 10th month into 
research 
• 30-60 min duration 
• Throughout 
engagement Written	  by	  researcher	  as	  events	  occurred 
O
b
jectives	  
• To understand how the 
company acts, reacts, 
accepts, adapts, delivers 
and integrates DLI  
• To understand company 
innovation operations, 
decision making 
processes, internal change 
management, 
organisational alignment 
and company culture 
• To challenge 
company 
assumptions 
through new 
customer insights  
• Discuss and 
develop ideas on 
possible customer 
service models 
using design-led 
innovation tools 
and techniques.   
• Researcher 
facilitated 
discussion, 
provoking 
participants with 
insights from the 
market that 
challenged 
traditional 
company 
assumptions 
• To understand how 
the company has 
changed during the 
course of the research 
in relation to their 
organisational culture, 
attitude towards 
innovation and 
implementation of 
DLI 
• To understand the 
participants 
perspective of 
company barriers in 
accepting DLI 
• To understand 
participants 
perspective on how or 
how could those 
barriers be overcome 
• To understand what 
opportunities await for 
the company as a 
result of the research 
• To understand 
organisational 
behaviours and 
responses 
• To gain 
contextual 
evidence to 
support other 
methods of data 
capture 
• To track and 
record events. 
• Observe the 
company’s 
culture and its 
continually 
evolving 
understanding 
and application 
of DLI 
• Data are 
derived from 
multiple 
sources: 
conversations 
in passing, 
training, 
facilitated 
sessions, 
responses to 
situations etc.  
A
p
p
roach
	  
• Audio recorded and 
transcribed 
• Audio	  recorded	  and	  transcribed	   • Same	  participants	  used	  in	  first	  round	  of	  interviews	  
• Audio	  recorded	  and	  transcribed	  
• Short 
commentary on 
notepad & 
typed into 
Word 
document, 
capturing 
specific events, 
actions, people, 
responses and 
activities. 
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P
articip
an
ts	  
• 20 participants from 
various levels of middle 
and upper management.  
The participant pool 
needed to have diverse 
understanding on the 
theoretical base and the 
application of DLI. 
• Employees were asked 
to participate if they had 
interactions and visibility 
of DLI within METSco 
• A cross section of 
willing participants from 
departments such as  
sales, customer support, 
service technicians, 
product management and 
logistics 
• 7	  customer-­‐facing	  participants	  from	  middle	  management.	  
• Some	  participants	  in	  the	  focus	  group	  were	  also	  participants	  in	  the	  interviews.	  This	  was	  unavoidable	  due	  to	  the	  overlapping	  nature	  of	  projects	  found	  in	  smaller	  businesses.	  
• 15 of the original  
interview participants 
from various levels of 
middle and upper 
management.  The 
participant pool now 
has a more developed 
understanding on the 
theoretical base and 
the application of DLI.   
• Note: 5 less 
participants were 
interviewed as they no 
longer work for the 
METSCo 
• No particular 
participant 
group 
• General 
observations on 
activities 
relating to DLI 
or the research 
topic in general 
6.2.1 Semi Structured Interviews  
Semi structured interviews with a cross-section of employees and project 
participants throughout the project phases will be carried out to explore the emerging 
organisational barriers and how the project team addresses and overcomes the 
problem.  The semi-structured interview format allows flexibility within its structure 
to follow avenues of inquiry that are considered important by the participant, but not 
predicated by the researcher (Smith, Harre, & Langenhove, 1995).  This format of 
interview is seen as iterative, where the scope and structure develops and the process 
evolves (Ayres, 2008). The semi-structured interviews will give the participants an 
opportunity to reflect on and thus improve their own work as a result, which is an 
important aspect of participant growth within action research (Perry & Zuber-
Skerritt, 1992).  The interviews will be conducted in two phases, to capture level of 
organisational transformation in relation to design-led innovation. See Appendix F 
and Appendix G for the detailed question sets used within this data collection 
method. 
6.2.2 Focus Group 
Focus Group methodology provides a context to explore “peoples knowledge 
and experiences and can be used to examine not only what people think, but how 
they think and why they think that way” (Kitzinger, 1995, p.  299).  As design-led 
innovation becomes more visible and used within the company, it is important to 
bring the various users of the process together to discuss its practicalities in relation 
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to the case study company.  At this juncture, the research can extract and explore the 
barriers faced internally as well as the response and reaction externally in using this 
process to engage with customers.  Fern (2001) describes this form of focus group as 
experiential, but done through assessing the application of design-led innovation, as a 
form of cross-referencing other collected research data, to aid in the evolution of the 
research.  “Theory applications help us understand phenomena so that we can 
generalize beyond the specific applications under study” (Fern, 2001, p.  4).  
The focus group emerged mid-way through the research program when a 
conceptual value proposition emerged from the project work. The intent of the focus 
group was to provoke the customer-facing employees with the conceptual value 
proposition to challenge their pre-existing perceptions and explore company trade-
offs, whilst building internal buy-in around DLI Examples of data collected through 
this focus group and the associated thematic coding are included in Appendix C. 
6.2.3 Reflective Journal 
The reflective journal is the chosen medium to collect observations the company’s 
culture and its continual understanding and application of design-led innovation.  
The researcher observed behaviours in the natural context, and to follow these 
behaviours over the research timeframe (Morgan, 1998).    Data can be derived from: 
conversations in passing, observations from any training and the use and 
understanding of the design-led innovation framework, the barriers in understanding 
the tools and customer interactions.  Morgan (1998) highlights three major 
advantages of participant observation: 
• An ability to collect data on a larger range of behaviour 
• A greater variety of interactions with the study participants 
• And a more open discussion of the research topic. 
The reflective journal captures any relevant instance that has an insight into 
integration of design-led innovation into business.  Refer to Appendix B for more 
reflective journal examples and associated coding.   
6.3 ANALYSIS 
In this research, data from the semi-structured interviews, the focus group and 
the reflective journal will be analysed using established data techniques such as 
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thematic grouping (Miles & Huberman, 1994) or analysis.  “Thematic analysis is a 
method for identifying, analysing, and reporting patterns (themes) within data” 
(Braun & Clarke, 2006, p.  6).  This method of analysis has been exemplified in 
Appendices A, B, C, D and E, highlighting the three phases of thematic analysis as 
described below. The coding process below will highlight how the thematic analysis 
codes emerged through the layers of open, axial and selective coding schemes 
depicted within the following paragraphs. 
Open Coding 
Price (2010) describes open coding as the “initial intensive interplay of an 
interpretive or interrogatory and often intuitive process between researcher and data 
by which the raw data, including words, phrases, events, or actions, are broken down, 
taken apart, or analysed for their potential or relevance to the identification and 
conceptualization of phenomena that emerge from collected data” (Price, 2010a, p. 
159). Within this research, open coding was conducted manually, and then translated 
into the software program Mendeley to continue the successive axial and selective 
coding.   
 
Figure 17: Example of the Development of the Open Coding Scheme 
 
 Figure 17 presents a snapshot of how each data collection method was broken 
down and analysed line by line.  This can be seen in more detail in Appendix A.  By 
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labelling each piece of data with code that represents it, the identified codes guide the 
further analysis of the data (Benaquisto, 2008b).  
Table 7: Application of Open Coding  
 
Quote	   Coding	  
· note: The penny dropped for many of the 
group when they realized that the purpose of 
the persona is to tell the rest of METSCo 
what its like, and its within their power to 
develop these over time.  
[Overcoming Barriers] [Opportunity] 
[Empowerment][Design tools]  
[Buy-in] 
· It’s a mechanism to get the voice of the 
customer to the rest of METSCo staff.  
[Communication] [Design tools]]]  
[Buy-in] [Roll-out] 
"Next time on site we can start to look at 
what our customers are looking for, instead 
of thinking that we know what they want"  
[Overcoming barriers] [Opportunity]  
[Understanding customers]  
 
An example of the application of the open coding scheme is evident in Table 7.  
Further evidence of the application of these codes is seen in Appendix B and C.  The 
data is broken down in this way “so that as many ideas and concepts as possible are 
identified and labelled” (Benaquisto, 2008a, p. 52).  Table 8 presents the initial codes 
that emerged from this open data analysis.  As this research generated a large 
quantity of qualitative data, these initial codes were formed into themes and sub-
themes, for their application within the results chapter.  Table 8 presents the finalised 
open coding scheme, description and example quotes that describe the initial codes, 
themes and sub-themes, developed for this research. 
Table 8: Finalised Open Coding Scheme 
 
Initial Codes Theme Sub Theme Definition Quote 
• Market Success 
• Employee Awareness 
• Internal Focus 
• Not Agile 
• Risk Averse 
• Exhausted Business Model 
• Attitude  
Market Success 
A response to the 
company position within 
the marketplace 
 
So either we have the feeling that we 
are on top in the market, or have a big 
market share 
• Technology Innovation 
• Internal Focus 
• Innovation 
Technology 
Innovation 
Focus 
A response to way in 
which the company 
innovates 
The company is extremely innovative, 
but it has been technically innovative 
• Market Pressure 
• Working in the Business 
• Drivers for Change  
Market  
Pressure 
A response to the impact 
of market forces on 
company profitability  
Everyone's preoccupied with either 
increasing sales, worrying about 
redundancies, 
• Individuals 
• Design Tools 
• Understanding Customers 
• Buy-In 
Active 
Engagement of 
Managers 
A response to company 
executives using design-
led innovation 
We realized that it’s okay to prototype. 
And we started to prototype things to 
customers finally 
• Vision for Growth 
• Drivers for Change 
Strategic A
gility 
Agile Strategic 
Development 
A response to new 
approaches to strategy. 
Innovation can be process, it can be a 
business model, it can be things other 
than just the widget that’s been sold. 
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• Organisation Changed  
 
Clarity of 
Process 
Improvement 
A response to the 
changes and actions 
required to capitalise on 
emergent opportunities 
We have got to mature the way we 
implement change in our organisation, 
to be able to genuinely take advantage 
of the insights 
• Engineering Paradigm 
• Innovation 
• Attitude 
Design within 
an Engineering 
Paradigm 
A response to the impact 
of engineering culture 
within the company 
Yeah, innovation from an engineering 
perspective.  
• Design Innovation 
Catalyst 
• CID 
• CID & DLI 
• Visibility 
Project 
Positioning 
A response to the DLI 
project and team in 
relation to the type and 
scope of work  
I think part of your role is to do a lot 
of the groundwork we wouldn’t have 
time to do  
• Mentor 
• Design Innovation 
Catalyst 
• CID 
• CID & DLI 
DLI  
Credibility 
A response to the 
credibility of DLI, or the 
DLI Team 
You haven’t brought in your own thing 
as much, you actually sat here and 
learned our industry. 
• CID 
• Engineering Paradigm Temporal Understanding 
A response to the feeling 
of understanding DLI 
And in the early days when you’re not 
understanding the language or the 
perspective. It’s painful. 
• Leadership 
• Buy-In Top Down  
Buy-In 
The impact of executive 
buy in has on the uptake 
of DLI within the 
company 
it feels like a good business model 
beets a good product- and this puts all 
the banter to rest 
 
• Engagement Leadership 
Through Action 
A positive response to 
initiatives taken using 
DLI 
That wasn’t so bad. That didn’t hurt 
us by putting something to market that 
wasn’t totally 100%.” 
• Vision for Growth 
• Acceptance 
• Customer-Centric 
Innovation Perspective 
Wider Scope of 
Innovation 
Response to new 
approaches to innovation 
… Now we are realizing that we are a 
customer driven organization, 
focusing on services and support. 
• Organisational Process 
Maturity 
• Organisational Structure  
Organisational 
Process 
Maturity 
A response internal 
systems and processes 
that impact company 
change 
As we've gotten bigger, we're only 
starting to awaken to the challenges of 
managing a larger operation 
• Knowledge Management 
• Organisational Structure Tribal Knowledge 
The methods and impacts 
of knowledge 
communication 
The rest of the company will learn by 
tribal knowledge - someone said 
something in the hallway. 
• Disempowerment 
• Culture Change Required Disempower-ment 
A response to 
encouraging employees 
I’ve found it quite difficult, you’ve got 
a job to do, and everybody within the 
organisation’s pushing back. 
• Personal Development 
• Understanding Customers 
• Training 
• Voice of the Customer 
Engaging 
Customer 
Facing 
Employees 
A response that sees 
customer facing 
employees using DLI 
People. Yup. Who wouldn’t let 
something go out that was a prototype. 
You know, and that’s all been resolved 
with the process. 
• Prototyping 
• Training Prototyping 
A response that discusses 
external engagement to 
learn and develop 
concepts 
We realized that it’s okay to prototype. 
And we started to prototype things to 
customers finally. 
 
• Empowerment 
• Rollout 
• Customer Centric 
Empowerment, 
Not Politics 
A response to cultural 
changes as a result of the 
engagement 
The rest of the company having a 
customer focus affected 
me…absolutely. 
 
• Language 
• Acceptance 
• Customer-Centric 
• Rollout 
• What is CID 
M
anagem
ent 
Communication 
Through Shared 
Language 
A response to alignment 
of employees through a 
common language 
Now I feel like I can go to my boss and 
he can go to his boss and I feel like we 
are a bit more on the same page 
 
Axial Coding  
Axial coding, as Benaquisto suggests “derives its name from attention during 
this phase of analysis to the intense coding around the “axis” of one category of 
interest at a time.  The recommendation (especially to new researchers) is to seek 
answers to a series of questions about this focal category” (Benaquisto, 2008a, p. 52) 
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Figure 18: Example of First Phase of Axial Coding 
 
As the research question searches for barriers, imperatives and opportunities 
from a design-led innovation engagement within a METS manufacturer, these 
temporal themes were added to open coding scheme to frame the data in this way.  
This is evident in Figure 18, which shows an example of a temporal theme being 
applied to a code.  This can be seen in further detail in Appendix D.  This first phase 
of axial coding is evident in Chapter 8, where the results are discussed in this way.  
The evidence of this first phase of axial coding is seen in Table 9. 
Table 9: First Phase of Axial Coding Scheme highlighting the Inclusion of ‘Temporal 
Themes’ 
 
Open Coding Theme Sub Theme Definition Quote 
BARRIER 
• Market Success 
• Employee Awareness 
• Internal Focus 
• Not Agile 
• Risk Averse 
• Exhausted Business Model 
• Attitude  
Market Success 
A response to the 
company position 
within the 
marketplace 
 
So either we have the feeling that we are 
on top in the market, or have a big market 
share 
• Technology Innovation 
• Internal Focus 
• Innovation 
Technology 
Innovation 
Focus 
A response to way in 
which the company 
innovates 
The company is extremely innovative, but 
it has been technically innovative 
 OVERCOMING BARRIERS 
• Market Pressure 
• Working in the Business 
• Drivers for Change  Market Pressure 
A negative response 
to the impact of 
market forces on 
company 
profitability  
Everyone's preoccupied with either 
increasing sales, worrying about 
redundancies, 
• Individuals 
• Design Tools 
• Understanding Customers 
• Buy-In 
Active 
Engagement of 
Managers 
A response to 
company executives 
using design-led 
innovation 
We realized that it’s okay to prototype. 
And we started to prototype things to 
customers finally 
 OPPORTUNTITIES 
• Vision for Growth 
Strategic A
gility 
Agile Strategic A positive response Innovation can be process, it can be a 
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• Drivers for Change Development to new approaches to 
strategy. 
business model, it can be things other than 
just the widget that’s been sold. 
• Organisation Changed  
 Clarity of 
Process 
Improvement 
A response to the 
changes and actions 
required to capitalise 
on emergent 
opportunities 
We have got to mature the way we 
implement change in our organisation, to 
be able to genuinely take advantage of the 
insights 
BARRIER 
• Engineering Paradigm 
• Innovation 
• Attitude 
Design within 
an Engineering 
Paradigm 
A response to the 
impact of 
engineering culture 
within the company 
Yeah, innovation from an engineering 
perspective.  
• Design Innovation 
Catalyst 
• CID 
• CID & DLI 
• Visibility 
Project 
Positioning 
A response to the 
DLI project and 
team in relation to 
the type and scope of 
work  
I think part of your role is to do a lot of the 
groundwork we wouldn’t have time to do  
 OVERCOMING BARRIERS 
• Mentor 
• Design Innovation 
Catalyst 
• CID 
• CID & DLI 
DLI Credibility 
A response to the 
credibility of DLI, or 
the DLI Team 
You haven’t brought in your own thing as 
much, you actually sat here and learned 
our industry. 
• CID 
• Engineering Paradigm Temporal Understanding 
A response to the 
feeling of 
understanding DLI 
And in the early days when you’re not 
understanding the language or the 
perspective. It’s painful. 
• Leadership 
• Buy-In Top Down Buy-
In 
The impact of 
executive buy in has 
on the uptake of DLI 
within the company 
it feels like a good business model beets a 
good product- and this puts all the banter 
to rest 
 
• Engagement Leadership 
Through Action 
A positive response 
to initiatives taken 
using DLI 
That wasn’t so bad. That didn’t hurt us by 
putting something to market that wasn’t 
totally 100%.” 
 OPPORTUNITIES 
• Vision for Growth 
• Acceptance 
• Customer-Centric 
Innovation Perspective 
Wider Scope of 
Innovation 
Response to new 
approaches to 
innovation 
… Now we are realizing that we are a 
customer driven organization, focusing on 
services and support. 
BARRIERS 
• Organisational Process 
Maturity 
• Organisational Structure  
Organisation-al 
Process 
Maturity 
A response internal 
systems and 
processes that 
impact company 
change 
As we've gotten bigger, we're only starting 
to awaken to the challenges of managing a 
larger operation 
• Knowledge Management 
• Organisational Structure Tribal 
Knowledge 
The methods and 
impacts of 
knowledge 
communication 
The rest of the company will learn by 
tribal knowledge - someone said something 
in the hallway. 
• Disempowerment 
• Culture Change Required Disempower-ment 
A negative response 
to encouraging 
employees 
I’ve found it quite difficult, you’ve got a 
job to do, and everybody within the 
organisation’s pushing back. 
 OVERCOMING BARRIERS 
• Personal Development 
• Understanding Customers 
• Training 
• Voice of the Customer 
Engaging 
Customer 
Facing 
Employees 
A response that sees 
customer facing 
employees using 
DLI 
People. Yup. Who wouldn’t let something 
go out that was a prototype. You know, 
and that’s all been resolved with the 
process. 
• Prototyping 
• Training 
Prototyping 
A response that 
discusses external 
engagement to learn 
and develop 
concepts 
We realized that it’s okay to prototype. 
And we started to prototype things to 
customers finally. 
 
 OPPORTUNITIES 
• Empowerment 
• Rollout 
• Customer Centric 
Empowerment, 
Not Politics 
A positive response 
to cultural changes 
as a result of the 
engagement 
The rest of the company having a customer 
focus affected me…absolutely. 
 
•  
• Language 
• Acceptance 
• Customer-Centric 
• Rollout 
• What is CID 
M
anagem
ent 
Communic-
ation Through 
Shared 
Language 
A response to 
alignment of 
employees through a 
common language 
Now I feel like I can go to my boss and he 
can go to his boss and I feel like we are a 
bit more on the same page 
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The second phase of axial coding was done to “understanding the relationship 
between a category and its subcategories.  How these relate to each other is the basis 
for hypotheses or propositions because they link concepts together, explaining the 
particular manifestations of a phenomenon” (Wicks, 2010, p. 154).   As Wicks 
(2010) describes the relationship understanding of categories and subcategories, this 
research explores the relationships between the sub-themes that reside within each 
temporal theme. 
 
Figure 19: Example of Second Phase of Axial Coding 
 
The results of this second phase of axial coding is exemplified in Figure 19, 
which shows the selection of two sub-themes to generate more refined data.  The 
application of this analysis is evident in results Chapter 8.4: Relationships between 
Temporal Themes.  A more detailed view of Figure 19 can be seen in Appendix E. 
Table 10: Second Phase of Axial Coding Scheme Exploring the Relationships within 
each Temporal Theme 
 
Temporal 
Theme 
Temporal 
Theme 
Heading 
Relationships 
Between 
Temporal 
Themes 
Definition Quote 
Market Success 
& 
Technology Innovation 
Focus 
Response indicating that 
technology innovation focus 
as a potential barrier to 
market success 
“The heart has been this engineering 
drive, which to some extent biased the 
way the business has evolved".   
Market Success 
& 
Engineering Paradigm 
Response indicating the 
culture of engineering as a 
potential barrier to market 
success 
“It’s a barrier that we probably over-
think things”, “we try to drag 
engineering pegs into non-engineering 
holes” 
BARRIERS Internal Scrutiny 
Engineering Paradigm 
& 
Disempowerment 
Response indicating how the 
culture of engineering 
disempowers other company 
“You've really got two companies here, 
you've got engineering and you've got 
customer focus, really two companies.  
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sub-cultures And probably...  there's always going to 
be a clash”.   
Organisational Process 
Maturity 
& 
Tribal Knowledge 
Response indicating how 
tribal knowledge is a result of 
organisational process 
maturity 
“We have got to mature the way we 
implement change in our organisation, 
to be able to genuinely take advantage of 
the insights and business model that 
comes out of this (DLI) programme". 
  
Engineering Paradigm 
& 
Project Positioning 
Response indicating how 
engineering culture impacts 
on the DLI team 
“Why are we even doing this?...We don’t 
see anything, we don’t hear anything, we 
don’t see the value in this”. 
DLI Credibility 
& 
Temporal 
Understanding 
Response indicating how the 
emerging understanding of 
DLI was impacted by the 
METSCo’s perception of the 
DLI team  
“Part of me feels as though designers 
are better with moving constraints than 
we are, and working within them”.  
Temporal 
Understanding 
& 
Top Down Buy-in 
Response indicating how 
leadership buy-in was 
impacted by personal 
understandings of DLI 
“He wanted to find mechanisms to 
embed more of that (DLI) thinking more 
deeply into the whole engineering team 
so that the place wasn’t just dependent 
on (a few key people)”.   
OVER-
COMING 
BARRIERS 
Design 
Imperatives 
Active Engagement of 
Managers 
& 
Engaging Customer 
Facing Employees 
Response indicating the 
developmental relationships 
between company executives 
and customer-facing 
employees when engaging in 
DLI 
“We've started working on a service 
offering, where we profile the customer 
and we're trying to continue the 
prototyping loop where we're debriefing 
our sales staff at the moment, and just 
making general notes on those”. 
Agile Strategic 
Development 
& 
Wider Scope of 
Innovation 
Response indicating how 
strategic agility impacted on 
METSCo’s scope of 
innovation 
“Matured from the DLI process… for 
sure it’s been part of the catalyst of 
maturing a vision, which has certainly 
changed my attitude toward (moving 
into new areas of innovation)”.   
Empowerment, Not 
Politics 
& 
Communication 
Through Shared 
Language 
Response indicating how a 
shared communication 
through design language has 
impacted on employee 
empowerment 
“I think it has changed what I got to 
offer the customer and the backup I have 
behind me.  Now I feel like I can go to 
my boss and he can go to his boss and I 
feel like we are a bit more on the same 
page”.   
OPPORTUN
-ITIES 
Customer 
Inspired 
Clarity of Process 
Improvement 
& 
Communication 
Through a Shared 
Knowledge 
Response indicating the 
opportunity for new 
communication methods  
“Provide a system to enable people to 
talk to customers and listen”.   
 
Table 10 presents the coding scheme for the second phase of axial coding. This 
table explores the relationships that emerged in the data between the themes and 
presents a definition and example quote to support each relationship. 
Selective Coding   
“Selective coding, although often thought of as the final stage in data coding, 
can often lead the conscientious researcher back into the raw data for a final search 
for data related to the core codes developed during open and axial coding stages” 
(Price, 2010b, p. 159).   
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Table 11: Exploring the Design Imperatives that Emerged Through a Selective 
Coding Analysis of the Temporal Theme of ‘Overcoming Barriers’ 
 
Temporal 
Theme 
Theme 
Heading Themes Sub-Themes 
Design 
Imperatives Definition 
Innovation 
Perspective 
DLI Credibility 
& 
Temporal 
Understanding 
& 
Top Down Buy-in 
& 
Leadership Through 
Action 
1: Empowering 
Design-Led 
Innovation 
Through Top 
Down Leadership 
Consistent public reflection from 
company leaders generated 
company buy-in from the top 
down, by reporting on new insights 
and what they might mean for 
future innovation within METSCo 
Strategic 
Agility 
Market Pressure 
& 
Active Engagement 
of Managers 
2: Experiential 
Drivers for 
Continuous 
Change 
Initially, design-led innovation was 
seen as ‘invisible and slow’, 
however with the shift of the 
design team to facilitate employee 
change, and with the management 
team more confident in how design 
applies to a manufacturing 
business, a more customer-centric 
mindset formed, evidenced through 
the sharing customer insights, 
business model design and 
prototyping. 
OVER-
COMING 
BARRIERS 
Design 
Imperatives 
Management 
Empowerment, Not 
Politics 
& 
Communication 
Through Shared 
Language 
3: Design 
Thinking 
Management 
By developing and managing 
design thinking capabilities with 
customer-facing staff, the DLI 
team was able to gain significant 
customer insights second-hand, 
whilst encouraging and 
empowering these employees to 
begin to analyse the market in new 
ways.   
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Table 11 presents how the researcher revisited the initial themes created in the open 
coding stage to build upon the data analysed from the two phases of axial coding.  
This form of analysis specifically explored the ‘overcoming barriers’ temporal theme 
to emerge the design imperatives, which are discussed at length in Chapter 9.  
6.4 ETHICS AND LIMITATIONS 
Ethics 
Ethical requirements are an important element of design research as it involves 
engagement with real business, where confidentiality and respect for the company 
and its employees is of the upmost importance.  To conform to Queensland 
University of Technology’s requirements, a low risk ethical approval form was 
submitted at the commencement of this research.  Ethical clearance was granted for 
this research practices discussed above.  All participants were voluntary and 
anonymous and were asked to sign a consent form prior to the interviews.  See 
Appendix H. 
Limitations 
This study reports on an 11-month embedded DLI project.  The qualitative 
research method employed in this study analyses two sets of participant interviews, 
as well as a focus group, generating an in-depth analysis of the participating 
company at various points during this study.  Due in to the nature of the research, the 
participants and the case study company remain anonymous for confidentiality 
reasons.  Furthermore, to safeguard the confidentiality of the case study company 
and their intellectual property rights, some information regarding specific projects 
has been omitted.  As highlighted in the above chapter, the first set of interviews was 
conducted with 20 participants and the second set was conducted with 15 particpants.  
This is the result of five employees who no longer are employed with the company.  
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Chapter 7: Case Study Engagement 
This chapter provides a background on the case study company, to provide a context 
and organisational setting for the research.  The design-led innovation project  
(known hereafter as the DLI project) was conducted with an Australian family-
owned METS manufacturer, known in this research as ‘METSCo’.  Commercially 
sensitive information about the company and its employees will not be discussed in 
this chapter to uphold the confidentiality and ethical agreements surrounding this 
research.  This chapter will provide a brief history into the company, the design-led 
innovation project and its relationship with the research.  For the reader, this 
information contextualises the research, whilst providing insights into the project 
work that was carried out during this research engagement. 
7.1  COMPANY HISTORY 
METSCo is an equipment manufacturer and service provider within the METS 
sector, the hard rock mining market.  With a long-standing and highly regarded 
presence in the industry, METSCo has gained a strong share of its global niche 
market and was experiencing high growth.  Whilst METSCo has a strong customer 
base in Australia, their focus is on exporting the global mining market.  The 
managing director (known hereafter as the M.D) is the founder of METSCo, who 
leads the company’s vision, passion and culture.  In the years prior to this research 
engagement, METSCo experienced a rapid growth in business, resulting in large 
numbers of staff having a small tenure within the company.  A sizeable portion of 
METSCo is made up of engineers, some of which have been with the company for 
many years and hold influential positions.  METSCo has achieved its success 
through superlative technology innovation, strong engineering and manufacturing 
capabilities and a vertically integrated supply chain.   
7.2 NEED FOR INNOVATION 
In 2013, The Australian manufacturing export statistics highlight that the 
global impact of this sector is at a four year low (CommSec, 2013).  While 
Australian manufacturing companies are not typically at the forefront of new-to-
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market international innovations (Australian Government, 2013), the company 
exports its offering to customers globally, and had grown rapidly to support the 
‘mining boom’.  “However, growth fuelled by demand for natural resources is not 
necessarily sustainable and therefore carries risk” (Australian Government, 2012, p.  
4).  In 2012-13, the global hard rock mining industry saw a significant decrease in 
capital investment, as a result of low commodity prices (Downham & Cheng, 2012).  
Innovation within the mining industry has a direct link to the innovativeness of the 
METS companies that support them (Bartos, 2007).   Within a declining Australian 
manufacturing industry, METSCo is looking to consolidate its position within the 
future economic uncertainty of the mining market.  By obtaining clarity around its 
purpose and direction, METSCo is focused on expanding its position within the 
mining market, a position that leads innovation in new forms to maintain a positive 
presence to withstand the polarizing mining investment cycles and a declining 
Australian manufacturing industry. 
7.3 DESIGN-LED INNOVATION PROJECT 
This research utilises an action research framework, where the researcher 
works day-to-day in METSCo as a catalyst, on a design-led innovation project (being 
referred to here after as the DLI project).  The DLI project is an important aspect of 
action research, where the researcher can, “collaboratively solve a real-life, 
significant problem in their workplace and so assist in their organisation's learning’s, 
and use this fieldwork for their own thesis or dissertation” (Zuber-Skerritt & Perry, 
2002, p.  171).  The intellectual property created from this DLI project is the property 
of METSCo.  While the DLI project may have provided value to METSCo, this 
research will focus more on the process and collaboration during the DLI project, 
rather than the outcomes itself.  This section discusses action research’s relationship 
between fieldwork and research and its impact on METSCo’s organisational 
learning, through an operational lens of design-led innovation. 
Action Research and Design-led Innovation 
Action research is a cyclical process of planning, acting, observing, reflecting 
and critical analysis (Kemmis, 2009), where these cycles inform larger action 
research cycles (Davis, 2004).   The design-led innovation journey correlates with 
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action research as both frameworks require a “continuous and balanced engagement 
with the company in all stages of the cycle” (Burns & Brown, 2002, p.  3).    
 
Figure 20: Design-led innovation framework (Matthews, Wrigley & Bucolo 2013) 
 
Figure 20 (Matthews et al., 2013) highlights a guideline for how a practitioner 
might undertake a DLI project.  In this diagram, design-led innovation is visually 
portrayed as a somewhat linear process, however the dashed lines indicate an 
iterative and unclear pathway, unique to every project.  This example implementation 
of design-led innovation shares a commonality with action research, where it is 
“often described as a spiral of self-reflection, leading to new cycles of replanning, 
new actions taken and reflecting again, etc.  In reality, these stages often overlap and 
the process of research consists of overlapping activities, where one stage is not 
clear-cut from the next one” (Eriksson & Kovalainen, 2008, p.  11). 
 
Figure 21: Modified Design-led Innovation Framework 
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Figure 21 was created to better communicate the DLI project to METSCo.  
This amended design-led innovation framework (Matthews et al., 2013) helps 
describe the cyclical and continuous nature of implementing design-led innovation, 
and its alignment with action research.  “Action research can be a kind of music for 
this dance – a more or less systematic, more or less disciplined process that animates 
and urges change in practices, understandings and the conditions of practice” 
(Kemmis, 2009, p.  463). Figure 21 also describes the cycles within cycles (Zuber-
Skerritt & Perry, 2002), and highlights the nature of action from learning (Eriksson 
& Kovalainen, 2008).  Where action within this design-led innovation framework 
will provide the work at each ‘signpost’, reflection and learning provides guidance 
toward the next step in the larger cycle. 
Project Formation 
METSCo proposed that the objective of this DLI project was to work through 
and map all 10 signposts of the design-led innovation framework (Matthews et al., 
2013).  The project was formulated to act as a ‘pilot project’ for the company to 
witness and engage with, to form an organisational understanding how the iterative 
framework works and how their employees fit within it.  The project scope was 
focused on re-designing the company’s customer support department, centred on the 
company’s engagement with its customers.   
7.4 DESIGN-LED INNOVATION TEAM 
The design-led innovation team (known hereafter as the DLI team) is a small 
group consisting of internal and external involvement at varying frequencies, to 
drive, inform, learn and guide to DLI project within METSCo.  This DLI team 
consists of: 
• Researcher/ Design Innovation Catalyst 
• Design Champion 
• External Mentor 
Researcher/ Design Innovation Catalyst 
To conduct this action research embedded study and to drive the DLI project, 
the researcher was embedded within the company as a design innovation catalyst 
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(Wrigley & Bucolo, 2012).  This role (referred hereafter as the catalyst), incorporates 
the action and learning cycle (Eriksson & Kovalainen, 2008) that links research and 
practice (Norman, 2010).  Acting as a catalyst, the research is embedded 3 days a 
week to translate and facilitate design observation, insight, meaning and strategy into 
all areas of the company (Wrigley, 2013). A key feature of action research is that it  
“carried out by a partnership of participants who are “insiders” to the situation” 
(Somekh, 2006, p.  7).  The insiders are company employees who (at varying levels) 
are involved in all phases of the research (Davis, 2004).  Employees also play an 
important role in the fieldwork aspect of the DLI project, as the “the knowledge and 
perspectives of insiders is vital” (Leitch, 2007, p.  162), to gain a holistic view of 
complex systems.  While METSCo employees provide knowledge into the DLI 
project, it is important to “engage the members of the community you want to change 
in the process of discovery, making them the evangelists of their own conversion 
experience” (Pascale & Sternin, 2005, p.  1).  Engaging insiders not only brings 
about change in the individuals, but helps to convince others of the new perspective 
(Meyerson, 2001). 
Design Champion 
Specifically within the context of this research, the design champion is 
positioned within the DLI team “primarily as an advocacy role” (Wrigley & Bucolo, 
2012, p.  7).  Kyffin and Gardien (2009) refer to this role as a ‘passionate champion’, 
a role that they believe increases the success of design-led change.  The design 
champion is a METSCo  middle management employee, who reports directly to the 
METSCo leaders.  The design champion leverages his position and status within the 
company to advocate and disseminate design-led innovation within the executive and 
management levels of the company. 
Design Mentor 
Within this DLI team, the design catalyst translates meaning from design 
within operational and strategic areas of the company, guided and advocated by the 
design champion, who positions this work to minimise internal barriers from the top 
down.  The design mentor periodically engages the company at an executive level, 
offering guidance and high-level design-led innovation coaching with specific 
relation to the DLI project.  Design Mentor is also a research supervisor, who 
provides research and project support to the design catalyst.   
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7.5 FIELDWORK  
The results chapter will discuss METSCo’s journey of engagement with the 
DLI project, highlighting the blockers, how they were overcome, and the 
opportunities that emerged from these learning’s.  As the participants work as 
‘insiders’ (Leitch, 2007; Somekh, 2008) with the DLI team, their reflection and 
experiences are based on the fieldwork that was carried out during the DLI project.  
This section will discuss some of the important events that happened within the DLI 
project, to give a context for the results chapter to follow.  As stated previously, an 
objective specified by METSCo was that the DLI project was to complete all 10 
signposts of the design-led innovation framework. Figure 22 is the mapped pathway 
of the DLI project over the 11-month timeframe.  Expanding on Figure 22, Table 12 
describes each significant project event in relation to the below figure, and lists what 
design tools were used for each milestone.   
 
Figure 22: Mapping DLI Project onto the Modified Design-Led Innovation 
Framework 
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Table 12: Major DLI Project Events Summary 
 
Project 
Event Description of DLI Project Event 
Design Tools 
&Techniques 
Uses 
1 
Understand 
Dissecting METSCo 
Understanding the METS sector, company marketplace and strategic and 
operational activities that deliver their value propositions. 
• Product 
Journey 
Mapping 
• Golden Circles 
2 
Reveal 
Employee Interviews 
Interviews with employees to reveal a greater understanding of METSCo 
stakeholders. 
• Semi 
Structured 
Interviews 
3 
Propose 
Developing Assumptions 
Workshops with employees (specifically customer-facing employees) to 
uncover and develop company assumptions toward the stakeholders and 
marketplace.  This highlighted the internally focused company perspective 
toward customer support in general 
• Unstructured 
and informal 
interviews 
4 
Reframe 
New Proposition 
Re-framed company assumptions from a customer-centric perspective that 
created a new customer support value proposition to be tested. 
• Reframing 
5 
Prototype 
Customer Communication 
Mine site customer engagement with sales employees to observe, interview 
and build a more intimate understanding of customer problem situations 
• Observation 
• Informal 
interviews 
• Reflection 
6 
 Provoke 
Provocation Focus Group 
Provoke the customer-facing employees with the conceptual value 
proposition to challenge pre-existing perceptions, explore company trade-
offs whilst building internal buy-in around DLI 
• Facilitated 
discussion 
7  
 Ask 
Developing Competitive Strategy 
Dissect competitive strategy with DLI team and company leaders; 
grounded with customer insights 
• Facilitated 
discussion 
8a   
Prototype  
‘Quick DLI Cycle’ with Customer 
As access to customers was limited; the DLI team took advantage of a 
visiting customer by running through a ‘quick cycle’ with him.   
 
Interview 1: Discussed company assumptions with the customer through 
the narrative tool and interviewing techniques to develop customer insights.   
• Persona 
design 
• Narrative 
design 
• Facilitated 
discussion 
• Informal 
interview 
 
8b 
Propose 
Development: During the day, these insights were then designed back into 
the proposition to be re-explored with the customer.   
• Thematic 
Analysis 
8c 
Provoke 
Interview 2: The idea was to provoke the customer to respond to the new 
proposal – which built on the DLI team’s interpretation of the first 
interview.  This second narrative presented a refined customer problem 
situation with the inclusion of a conceptual solution for further discussion.  
New and more meaningful insights were generated. 
• Persona 
design 
• Narrative 
design 
• Facilitated 
discussion 
• Informal 
interview 
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9  
 Ask 
Brand Delivery Development 
With the understanding that customer-facing employees are METSCo’s 
main customer contact, design work explored the relationship between the 
company strategy and the customer service delivery of the brand 
• Persona 
Design 
10  
Share 
DLI Internal Training Courses 
It was identified that the wider company audience was not being 
adequately informed about the DLI project and its progress.  As only a 
small number of senior employees had received any sort of training on 
design-led innovation and barriers in language and theory understanding 
were emerging.  The M.D highlighted this concern and advocated the 
training course as a mechanism to help his engineering driven company 
gain a stronger alignment around design-led innovation.  “Because there is 
no script for people to do this design-led stuff, it needs more effort to make 
it stick.  It sounds a bit ‘airy fairy’ in the first pass because it is a bit 
abstract”.  The training course was developed as a communication 
mechanism, to provide education and training to the wider cohort of 
employees, with a specific focus on customer-facing employees and 
engineers. Close to 50 employees participated in two two-day courses, 
however, there was some overlap with interview participants who had 
previously received formal training on design-led innovation. 
• Tools 
facilitated: 
• Activity 
Mapping 
• Persona 
design 
• Narrative 
creation 
• Interview 
delivery 
• Thematic 
Analysis 
• Meaning 
Creation 
11  
Prototype* 
METSCo Proactively Prototyping 
This activity was included on this map as it highlights an important 
milestone for METSCo’s journey toward being design-led.  During the 
internal training courses, METSCo management was dealing with news 
about the level of investment contraction within the mining industry.  With 
the impending revenue and staff losses, there was a push from a few key 
managers wanting to use the design-led innovation knowledge to act 
quickly. 
 
A project was formulated around a specific aspect of service that the 
company was looking to offer to the market.  While the service was 
straightforward, the project leaders wanted to prototype details of the 
service, its channel and its financial model with its customers.  This was a 
different perspective on how METSCo takes offerings to the market, as it 
was realised that their customers may have different needs as a result of the 
market downturn in which METSCo and the customer both operate within.  
METSCo could only speculate as to how these ramifications could impact 
the service offering they were trying to take to the market, and began to 
realise that tools and techniques promoted by the DLI team was a risk free 
way to quickly test offerings within a turbulent market. 
 
* The journey of this project is not shown on this map as it was run 
independent of the DLI Team 
• N/A 
12  
Propose 
Understanding a Customer Request from a DLI Perspective 
DLI team was placed on a quick project that resulted from a customer 
request.  Where METSCo would traditionally jump into a solution, the DLI 
team raised questions to the project team to describe the customer’s issues, 
concerns and aspirations around this request, and is it applicable to 
customers in other regions? 
• Persona design  
• Interview 
creation 
13 
Prototype 
Making Sense of Global Customer Insights 
These proposed assumptions were then prototyped globally with customers 
to test their validity.  The patterns that emerged were more in-depth than 
initial assumptions, where the project team was able to address these issues 
in different forms than what the customer was requesting. 
• Activity 
Mapping 
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14  
Provoke 
Uncovering Meaning 
These insights generated from the METSCo subsidiaries were also 
translated into the development work around the core DLI project of 
customer support.  Patterns were emerging by mapping the value 
proposition canvas against customer touch-point time line.  However, 
meaning behind patterns still were unclear. 
 
*To map the complexity of METSCo’s value chain, a new tool was 
developed- ‘The Touch Point Relationship Framework’.  This tool is 
presented in Appendix I.   
• Value 
Proposition 
Canvas 
• Emotional 
touch Point 
Timeline 
• *Touch Point 
Relationship 
Framework  
15a 
Reveal 
 
Service Offering Stakeholder Analysis 
As the understanding around the centrality of customer support within 
METSCo grew, the DLI team facilitated a session with METSCo 
executives to explore the development of a new service using DLI.  Here 
we explored and redefined the potential stakeholders for this new offerings, 
and building upon existing stakeholder analysis. 
• Persona 
Design 
• Stakeholder 
Analysis 
15b 
Prototype 
Service Development Business Modelling 
Internally prototype service offering business models for both stakeholders 
and METSCo. 
• Business 
Model Canvas 
16 
Complete Service Offering Workshop 
Within this milestone, the DLI team collaborated with senior customer 
facing employees to prototype the broader service offering for METSCo.  
This session corroborated a variety of potential services that emerged as 
opportunities from the development of the re-framed service value 
proposition.  These offerings were conceptualised from both employees 
and the design team  
• Relationship 
mapping 
17 
Prototype 
Design Thinking Prototyping 
With the results generated from the training around the training and 
management of design thinking, a prototype was developed to given to two 
customer-facing employees who were about to visit a few mine sites to 
discuss the concepts of the prototyping project.  Both of these employees 
had received design-led innovation training prior to this project, and were 
only somewhat confident with the theory that sat behind the prototype.  
The employees were given a small series of prompts to think about whilst 
conversing with the customers.  They were asked when the finished, to 
reflect on the meeting and follow the prototyped guides to record key 
aspects of the meeting and their interpretation of it.   
• Tools 
Prototyped 
• Assumption 
Testing 
• Reflection 
• Thematic 
Analysis 
• Meaning 
creation 
• Reporting 
18 
Design 
Customer Support Business Modelling 
Refining the customer support business model to align with findings  
to date  
• Business 
Model Canvas 
• Touch Point 
Relationship 
Framework  
19a 
Re-frame 
Co-Design Internally 
Here the team was discussing with employees to question and explore the 
customer support business model.  It emerged that METSCo’s business 
operates exclusively within the customer’s pain.  This lead to a new 
reframed value proposition. 
• Touch Point 
Relationship 
Framework  
19b 
Understand 
Alignment to core values 
This lead to METSCO needing to clarify that this reframed value 
proposition aligns with company ‘Why’, and prototyping new Why’s for the 
company 
• Golden 
Circles 
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20 
Design 
Design 
Here the team explored the design elements of this deep customer insight 
by mapping the facets of a new customer support business offering  
• Business 
Model Canvas 
21 
Share 
Executive Presentation 
Presenting history and status of the DLI team to date, including the 
translated deep customer insights into a potential service-offering suite.   
• N/A 
22 
Transform 
Share and Transform 
[TBA due to organizational reshuffling]  
• N/A 
 
The DLI project consisted of a large variety of design activities over an 11-
month period.  Like any design process, some activities and events had greater 
impact than others.  These events described above were chosen for discussion as the 
each mark a step of forward motion within the DLI project.  Whilst these events were 
significant for the progression of the project, the following results chapter will 
explore the positive and negative implications of this work on METSCo, its 
employees and their design-led change.  The purpose of Table 6 was to describe to 
the reader how the DLI project was carried out in this METS manufacturer.  This 
approach, whilst guided by the framework of design-led innovation, emerged 
through the application of design thinking practices.  Table 12 presents a 
chronological record of the activities in which the design-led innovation framework 
was customised to the case study, and highlights the approach and journey taken 
throughout the DLI project. 
 In a summary of the project work carried out in conjunction with this research, what 
was evident is how a single design activity could span multiple dimensions of the 
design-led innovation framework, evidenced in Table 12: Project Events 8. 15 and 
19.  Furthermore, this fieldwork highlighted how gathering insights from multiple 
projects allowed the researcher to indirectly explore assumptions from various 
perspectives around the problem situation where METSCo’s business exists.  
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Chapter 8: Results 
The results presented in this chapter are formulated from two sets of semi-
structured interviews, a focus group and a longitudinal reflective journal developed 
and maintained throughout the course of this embedded study.   
The sub-research questions ask ‘What are the barriers for a METS manufacturer 
using design-led innovation within a changing market context?’ and ‘What 
opportunities emerge for a METS manufacturer using design-led innovation within a 
changing market context?’  These sub-research questions are framed to help answer 
the main research question: How can a METS manufacturer use design-led 
innovation to overcome barriers and recognise opportunities within a changing 
market context? 
In this chapter, each theme will be reported on in a format that responds to and 
explores this research question.  The research question highlights a temporal journey 
of understanding and change, made sense through reflection.  The objective of this 
chapter is to present the results that have emerged over the course of this 
engagement.    
The results chapter is presented in two sections.  Firstly, each theme is 
explored as a set of physical, social, cultural and organisational barriers to the 
challenges of accepting the need for change and the new perceptions that DLI 
introduced; the interpersonal, organisational and cultural events that were critical in 
METSCo overcoming these barriers; and the opportunities that emerge for METSCo 
as a result.  The themes in the results chapter are discussed as a journey toward being 
a design-led company.  This is referred to as the ‘First Layer of Results Analysis’ in  
Figure 23.  Within this figure, three main themes are presented from the data 
analysis.  These themes are: 1. strategic agility; 2. innovation perspective; and 3. 
management  as core elements which are highlighted in their respective colours.  
This diagram visually depicts a pathway within each theme, as elements that describe 
METSCo’s journey to being design-led.  Along each pathway, sub-themes are 
highlighted to communicate the depth and scope of the theme.   
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 Figure 23: Research Themes and Sub-Themes 
 
The second section of the results chapter explores the relationships between the 
key results within each temporal theme.  The section that depicts this secondary 
analysis is in Chapter 8.4.  This second layer of analysis allows for the discovery of 
possible gaps and connections that emerge between the themes.  Thirdly, the 
structure of this chapter distils down into three imperatives that emerge from the 
previous two layers of analysis.  This shapes the argument for the following 
discussion chapter, which explores this journey in parallel with the literature.  This is 
referred to as the ‘Second Layer of Results Analysis’ in Figure 23. 
The results will be reported on using direct quotes from participants, to 
corroborate and exemplify the other research data.  Appendices A-E show the 
categorisation of participant quotes into the core themes.  Following the image, each 
theme and associated sub-theme is discussed individually. 
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8.1 STRATEGIC AGILITY 
8.1.1 Barriers  
 
Figure 24: Barriers to Strategic Agility 
Market Success 
The first finding that emerged from the research is METSCo’s internal focus.  
“We often do things as an organisation that suits us; rather than suit our customers, 
because that’s the way we do things”.  METSCo attributes this perspective to the 
high level of market penetration it has achieved.  The result of this success has 
contributed to a somewhat over-confident outlook, which is recognised by the 
employees.  “I think there is a sense of bravado and overconfidence within METSCo, 
because we have a superior product…and I think that takes the mongrel out of our 
salesmen”. 
Early observations quickly corroborate this finding, as well as the employee’s 
high level of awareness to the intricacies of their company’s organisational mindset.  
“At what point does that slightly arrogant worldview stop being beneficial and start 
being a hindrance”.  Sensitive to these potential consequences, participants openly 
discuss the disconnection their company has with the market.  “On many occasions, 
we have reinvented the wheel”, which has resulted in one participant suggesting that, 
“We have really tapped out the current potential for our product with our current 
business model”. 
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Technology Innovation Focus 
A strong finding within the data highlights that METSCo was founded on “an 
innovative culture”, where it “has been very much driving the technology within the 
industry”.  In making reference to the first time design-led innovation was being 
discussed at METSCo, one participant notes that,  “There was this sense of, ‘well 
that is actually what this company was founded on and that’s how we started off’”.  
Whilst some participants saw design-led innovation as a mechanism that was, 
“Trying to change the design of our equipment”, company leadership was exploring 
how to innovate further.   
“He (the M.D) is sort of the leader of the pack.  [METSCo] is based on his 
experiences from a long time ago and now he wants to update himself and 
get more up to date and modern with thinking”.   
Being a family owned business, METSCo is run by the owner and managing 
director (M.D), where his “heart has been this engineering drive, which to some 
extent biased the way the business has evolved”. 
8.1.2 Overcoming Barriers 
 
Figure 25:Themes to Overcoming Barriers hindering Strategic Agility 
 94 Chapter 8: Results 
Market Pressure 
As stated in previous chapters, the recent downturn in the mining sector had 
placed significant pressure onto METSCo.  As this market downturn came late in the 
year, METSCo had already made significant effort with the DLI project.   
“We are going through as any METS company is at the moment, quite 
turbulent market conditions and of course when you push anyone under 
pressure they immediately revert to type, to their space of comfort.  So we 
are lucky to have the DLI engagement constantly keeping us on track”.   
Although there was added pressure on METSCo with, “everyone obsessed with 
other things at the moment, everyone's preoccupied with either increasing sales and 
worrying about redundancies”, the understanding of the need for design-led 
innovation was increasing with METSCo.  “To be honest, I think DLI has been 
helped by the order book” and  “if the order book hadn’t had that pressure on it, I 
don’t think people would have realized that we need to do this otherwise.”  
Active Engagement of Managers 
With the pressure on, the management team began to see value in design-led 
innovation.  “The sense of urgency unblocked management blocks about using the 
tools…we realized that it’s okay to prototype.  And we started to prototype things to 
customers finally…it’s about being a little bit more agile.”  While observational data 
suggests that other colleagues engaged in these prototyping projects felt like they 
were going “to look silly”, the managers running the projects assured them that 
“That’s okay, we will look silly to this one customer but we will learn from it”.  
Driven by market pressures, the managers in METSCo took it upon themselves to 
engage with the design-led innovation framework and used the design tools to help 
them create a series of prototypes that they tested themselves quite quickly in the 
market.  One manager said, “The tools now make sense – DLI is more conducive to 
working fast.”  One participant made the analogy that prototyping these offerings, 
“Is like the fruit fly, because it happened so quickly, it was a generation that you 
could actually measure…which is great because now that we are through it, people 
can actually see the value in the process”.    
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8.1.3 Opportunities 
 
Figure 26: Opportunities Emerging with Strategic Agility 
 
 Agile Strategic Development 
A result of these prototyping projects has highlighted the wider scope of 
innovation that METSCo can utilise to grow their business, irrespective of market 
conditions.  “We’ve become more aware both through recent growth and impending 
contraction that um, that innovation can be process, can be business model, can be 
things other than just the widget that’s been sold”.  Now with some confidence in 
themselves and the tools, the employees are beginning to see the pathway toward 
being a design-led organisation.   
“It doesn’t take [the researcher], [the design champion] or [the mentor] in 
a room to get a business model canvas done.  You know, that kind of value 
capture, I think there’s been some significant things of the organization have 
learned this year”.   
With these newfound capabilities, METSCo come to the realisation that being 
customer inspired and agile is an imperative in remaining competitive.  “You have to 
know more than your customer knows". 
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Clarity of Process Improvement 
With an active engagement within the DLI framework, key positions within the 
organisation are beginning to see how DLI can support their business.  This 
awareness has opened up concern amongst the participants, feeling that,  
“If we unlock more potential in the market through this process (DLI) we 
will struggle to exercise this potential and we will need to develop some 
more organizational maturity around how we operate our business and how 
we change".  
 Observational data indicates that while METSCo is on the forefront of innovation 
technically, their organisational processes are somewhat hampering, exemplified 
through this quote.  “The people managing the company now need to be 
commercially astute, customer focused”.   
Summary 
To summarise METSCo’s journey toward strategic agility, one participant 
reflected that,  
“Traditionally business like us would start to look at diverging into other 
activities and we have done that as well, but I think DLI has shown that 
there is still plenty of scope and opportunity within our existing space as a 
business, I think we have been challenged to see what the next step is”. 
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8.2 INNOVATION PERSPECTIVE  
8.2.1 Barriers 
 
Figure 27: Barrier Themes within an Innovation Perspective 
 
Design within an Engineering Paradigm 
A prevalent observation throughout the course of the DLI project was the 
internal marketing that had taken place to position design-led innovation within this 
engineering oriented company.  Some participants speculate that this was “Because 
we probably didn't fully accept to understand DLI.  So we were looking for a term 
that made us comfortable within ourselves.”  The term ‘customer inspired design” 
was established instead of ‘design-led innovation’, as a way for METSCo leadership 
to paint a clearer picture of what the DLI project was here to do.  Misinterpretation of 
the original terminology was creating some “Bad press”, because, “Design to an 
engineering team means making something tangible”.  In a semi-structured 
interview, the researcher discusses how customer centricity is implicit in the DNA of 
a designer, to which a participant respond’s, “Only designers know that.”  
Project Positioning  
Throughout the embedded study, barriers arose around the nebulous nature of 
design-led innovation.  “The things we did struggle with were the business model 
stuff or innovation in a thing that wasn’t products…we were all sitting there 
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scratching our heads going, ‘Hang on, that doesn’t really make sense’”.  Participants 
noted how there were issues in understanding the conceptual nature of design-led 
innovation, highlighting how paradoxical it is to engineering.  “It’s very difficult to 
have hazy, fuzzy concepts”, because engineers are used to a culture of problem 
solving that is, “very serial, tightly defined with scope, without asking the questions 
about what the problem is”.  Observational data reported the customer-facing 
employees within the firm had an easier time accepting the design-led approach.  
One such employee notes this is because,  “You've really got two companies here, 
you've got engineering and you've got customer focus, really two companies.  And 
probably there's always going to be a clash”.  
8.2.2 Overcoming Barriers 
 
Figure 28: Overcoming Barriers to an Innovation Perspective 
 
DLI Credibility 
With the researcher and the design champion now repositioned within 
METSCo to facilitate the use of design-led innovation amongst the employees at all 
levels of the business to build on assumptions and to explore customer insights.  
Rapport building, credibility and trust were elements that the researcher required in 
order to make progress with the project.  An aspect of the research data explored the 
participant’s perspectives of the researchers role and competency.  “You've basically 
 99 
Chapter 8: Results  99 
been trying to influence the culture of the place, and, and you've done a really good 
job of that”.  The researchers role was primarily viewed as education focused, a 
position of credibility that the participants saw as appropriate.  “You [the researcher] 
haven’t brought a bias into it so much.  That’s the way I feel.  You haven’t brought in 
your own thing as much; you actually sat here and learned our industry”.  This 
position placed the researcher to freely work within METSCo.  “It [DLI] brought out 
quite a few aspects in peoples thinking and things like that…you [the researcher] 
have put us in a nice relaxed position to talk freely”.  The role of the ‘design 
champion’ played an important part for the participants in overcoming their barriers 
to acceptance.   
“The ‘design champion’, has brought strength to the overall picture of it 
[DLI].  You [the researcher] brought brains and enthusiasm.  But the 
‘design champion’ just sort of sums it all up and takes the seriousness of the 
whole project”.   
Temporal Understanding 
Although enthusiastic, a common reflection from participants after working 
with DLI is the feeling of temporal understanding, “Some days you do, some days 
you don’t, and even when you work in it, it’s tough at times, and, I do think people 
get a little bit frustrated in that”.  The training course that was run internally was 
important to disseminate the core concepts of design-led innovation, and to place the 
design vernacular within this context.  One participant reflects that,  
“We keep looking for the rules when we start out and eventually we start to 
realize that its not the rules, it’s the pattern that sits behind the rules”.  
 This temporal understanding was observed as participants thinking that design 
tools are the ‘rules of design-led innovation’; believing that if they understand the 
tool, they understand the rule.  Engineering is a known paradigm, bound by rules and 
logic.  It is clearly observed that METSCo is exceptional at innovating and problem 
solving within this engineering paradigm.  Design-led innovation and design in 
general works on principles to guide a problem and design tools are utilised to 
facilitate and explore whilst on this path.  “Part of me feels as though designers are 
better with moving constraints than we are, and working within them”.  
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Top Down Buy-in 
Observations saw that on a day-to-day level, the participants felt comfortable in 
having the DLI project managed by someone inside the business, who had a strong 
working relationship with the M.D.  Whilst a consistent message throughout 
METSCo was important for dissemination and acceptance, communication of 
design-led innovation received the most traction internally when it is delivered from 
METSCo’s owner.  “It was his [the M.D’s] realization about the first class product 
being beaten by second class business model, that realization alone, is worth 
everything”.  This combination of engagement at multiple levels of the business was 
viewed as positive, as one participant expressed, “I think having [the mentor] engage 
with the senior execs has helped, and with [the M.D’s] sponsorship on that.  So I 
think it’s pretty powerful”.  Throughout the course of the embedded study, the strong 
hierarchical structure of METSCo was prevalent.  Both the researcher and the 
participants shared the view that, “if it wasn’t for the M.D’s single-mindedness 
pursuit in the first six months, it [the DLI project] wouldn’t have got off the ground”. 
Leadership through Action 
With buy-in from the top level of company management, a few key employees 
began to engage in the DLI project and to use the thinking in other aspects of their 
work.  “I just think the challenge is to be brave enough to talk in the DLI language 
when the rest of the company isn't...taking a proactive measure to get something that 
you can see value in”.  With assistance, the employees themselves started 
“introducing new language into our business, things like narratives, still the journey 
of not leaping to conclusions.  And there big transitions, because we are a problem 
focused company”.  In gaining a wider level dissemination of design-led innovation, 
one participant noted that,  
“The biggest thing I’ve found is the whole processes language.  
Understanding what DLI terms mean and what they actually mean to people 
in a manufacturing/ engineering/ service business.  They mean different 
things until you get the language sorted”. 
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8.2.3 Opportunities  
 
Figure 29:Opportunities with an Innovation Perspective 
 
Wider Scope of Innovation 
With varying levels of buy-in across METSCo, participants are seeing signs of 
change company-wide.  “I have noticed that its very slowly creeping into the 
vernacular, people, some people, you'll hear it in conversation.  It's not infiltrating 
as quickly as I hoped it would, it's taking longer.  I know that its building momentum, 
and persistence is required”.  While the responsibility of the DLI project still 
remains with the design champion and the researcher, the results indicate that 
participants are showing signs of taking ownership of this way of thinking.  “A 
significant result is we’ve managed to convince a couple of the senior executives who 
were blockers that we can think about other things other than products, and that’s 
huge.  We always talk about it”.  Here a participant talks about his colleagues as 
barriers to change, and reflects on the conversations about the influence of this 
journey.  In a final interview with a participant, now to his company as, “A firm full 
of very heavy engineering and we are thankfully now a company who is more 
realizing that we are a customer driven organization, focusing on services and 
support”. 
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8.3 MANAGEMENT  
8.3.1 Barriers  
 
Figure 30: DLI Barriers Emergent through Management 
 
Organisational Process Maturity 
A clear finding that was reflected upon is the management style of METSCo 
relates to that of a ‘small business’, where a small number of individuals drive the 
business.  One participant states that," Being privately owned and growing so 
quickly, we probably have a decision making style more suited to a small business; it 
hasn't quite evolved yet”.  With the current size of the company, this management 
style seems misaligned within the context of innovation.  “The innovation process is 
much less like a process and much more like a mission; it is driven by people ”.   
An aim of the DLI project is shifting this thinking away from an internally 
focused group of individuals to an entire organisation that is focused externally.  
Interestingly, in an interview discussing METSCo, a participant highlights a similar 
transition is to be made.  “Trying to make that transition where things are much more 
process driven, they are not individually based”.  In a project that seeks to make 
such a change early in the process, participants cautioned that, “there are a ton of 
personalities here who… that tend to run off on their own direction a bit or are very 
hard to persuade or will do things the way they always have done things.  I think you 
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will have a bit of work to do”.  This barrier has been clearly summarised by a 
participant as,” Change in our organisation is driven by individuals, so the success 
of the change is dominated by the perseverance and the character or the individual, 
rather than the merits of the change". 
With the fast paced growth, METSCo’s management style has been linked to 
the their ability to deliver new innovations to the market.  “Sometimes having too 
many people making a decision means that the decision never gets made".  Whilst 
other participants see METSCo assimilating to the cyclical and conservative nature 
of the mining industry, the data points to the risk averse nature of the employees.  " 
Some managers have a different risk appetite to others, so they will stick their neck 
out a little bit further”.  It could be speculated that all organisations have a spectrum 
of risk profiles; the research from this case study highlights risk aversion as being a 
barrier to organisational efficiency.  One participant commented that their company 
has, “Richard Branson-type mavericks in here, alive and well, constantly fighting 
against the structure.  Its bloody difficult to pop out any results”.   
Tribal Knowledge 
The first phase of interviews clearly paints a picture of METSCo’s 
management capability, "Our customer feedback is ad hoc.  The odd email from the 
customer support guy, a business development guy, an account manager, 
occasionally we'll get a customer survey.  There is no overarching mechanism”.  
This sporadic communication of market information is known colloquially as, 
“Tribal knowledge…and it stays within two to three people who manage to pull 
someone up when they came back from overseas”.    
Mine sites located where rich mineral deposits lay under the earth, and as such 
are not placed in geographically accessible locations.  As the majority of METSCo is 
based at the head office in Australia, gaining an understanding of and access to 
customers is limited.  “What the market is craving is for face to face engagement, 
they want to see someone on site and they want to have us represented locally”.  
While METSCo has subsidiaries located in mining communities around the world, 
the frequency and quantity of customer contact has been highlighted as an issue with 
one participant stating that, “I don’t have a single person with mining knowledge in 
my department”.  At an operational level, this disconnection between METSCo and 
its customers is a noticeable issue amongst the employees.  “This is very difficult to 
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do effectively via emails, across languages and through a chain of people who don’t 
understand the technical aspects (from staff email)”. 
Disempowerment 
Employees generally visit customers at mine sites to carry out operational 
activities.  One participant notes that his staff “could bring home an idea, and we 
[METSCo] could make it…But I would dare say its probably a rare occasion”.  
Observational data notes disempowerment amongst customer-facing employees in 
relation to obtaining feedback.  This sentiment is highlighted by one participant, “I 
don’t think the people talking to the customers and finding out what they need are the 
same people as the people who can strategize on what innovations we should come 
up with, I think they are two very dissimilar people”.  A reoccurring comment within 
the reflective journal was the way some customer-facing employees would seem to 
protect customers their own colleagues.  This was discussed in a semi-structured 
interview where one participant states that, “He thinks that if I went in front of a 
customer would mess it up… Some people are very protective of having other people 
on their turf”.  Justifiably skeptical, an employee participating in the training course 
voiced, “Unfortunately its not the people in this room who will be making decisions 
with regards to customer focus”. 
As METSCo operates within the mining industry, the DLI project was 
constrained in not being able to have conversations with such isolated customers.  
The researcher must in part rely on the unconfirmed knowledge of the customer-
facing employees in order to build validity around design propositions.  This idea of 
disempowerment indicates the consequence of METSCo’s success has created 
disparities within their innovation management, giving the participants the feeling of 
being “bogged down” with “red tape”.  The employee’s frustration in an operational 
system that was forced to grow to meet market demand has resulted in the 
participants feeling their company is mis-aligned with its management style and risk 
appetite.    
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8.3.2 Overcoming Barriers 
 
Figure 31: Overcoming Management Barriers to DLI 
 
Engaging Customer-facing Employees 
METSCo currently understands its customers and the marketplace through 
informal communication practices between employees.  The issue is that this process 
does not encourage its employees to actively obtain market information or bring back 
ideas from customers that are busy, remote and difficult to communicate with.  In 
reflection of the training course, one employee noted to the researcher,  
“You know how you came up with those dot points for prompting the 
customers to open up a bit more, I think we need to run something like that 
for our [technicians]…  so they can try and get [the customer] to spill the 
beans on what they really think, and how the guys actually log that and 
bring it back here”. 
This suggestion was explored as an attempt to build an internal customer 
insight capability within METSCo; as a means to empower the lower level customer-
facing employees and to prototype processes to compile a rich and detailed bank of 
customer insights.  Another participant highlights, “I think DLI lends itself more to a 
coaching exercise than a training exercise.  I think it’s something people need to 
experience by doing, other than sitting there in a classroom.   
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Prototyping 
The following is an excerpt is from an unstructured interview with a customer-
facing employee after prototyping customer engagement and customer insight 
management techniques developed from design-led innovation theory and adapted 
for the METS sector.  When the task was explained to the participant prior to the 
customer interview, he voices his skepticism about the techniques and training.   
“This isn't going to make us ask anything different.   All the things that you 
[the researcher] wanted us to find out were the things that we would 
normally ask anyway; we are wanting the same thing”. 
 Through iterative discussion and analysis of the customer interview content that the 
participant became aware of the richness and depth of his own insights: 
“I think one of our biggest insights from the trip came out of a question 
where we asked the customer, ‘When you are here on a mine site, what is 
your biggest worry, what is the thing that could go wrong the worst”? 
 In this debrief, the participant was reflecting on his experience of consciously 
gaining customer insights.   
"I honestly didn't think I would ask anything different than my other trips we 
have been on.  On the way back from visiting the customer, we were 
formalizing our conversations and writing it down, but the training did 
prompt us to ask more intelligent and insightful questions and we would 
actually listen to the answers”.   
A large part of the DLI project’s objective was to engage with the mining market to 
gain deep insights, however it is suggested that success of design-led innovation’s 
acceptance internally will be determined by employee engagement and 
communication.  This engagement may have potential positive effects on METSCo 
culture, as one participant encourages that,  “Our employees need to come back with 
live cases, not you [the researcher].  That will be the best way to impart the culture”. 
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8.3.3 Opportunities  
 
Figure 32: Management Opportunities 
 
Empowerment, Not Politics 
Through the DLI, tools and theory were imparted to assist METSCo to explore 
its understanding of their customers, that has in-turn given a voice to the customer-
facing employees.  “Becoming the voice of the customer through the personas…it’s 
exiting isn’t it?”  The research data captured during the focus group explores this 
awakening: 
“The penny really dropped for an employee when the personas were on the 
screen and he could see his words being used to describe the customers.  He 
was told, ‘It is your voice of the customer that will be heard in the company, 
and it is your job to come back and update it, to add richness, depth or change 
where necessary’.  He could see the power in that.  All the customer-facing 
people could see the power in that, because they have not been listened to for a 
long time”.   
With the focus being shifted away from internal politics, employees are 
beginning to see the depth of value in this knowledge.  “It is not someone’s ego, you 
can’t argue against it you know because it is clear it’s the customer”.  For a 
successful continuation of customer insight management within METSCo, one 
participant urges, "Where we have employees engaged in that situation, you need to 
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very actively provide information back to those people to say, 'this is a direct result 
of what you have been doing' where that is not done, you will loose the momentum 
and engagement altogether". 
Communication Through Shared Knowledge 
With a working prototype of a customer insight management framework, a 
consistency in language internally has been seen to positively impact employees.  “I 
think that was a big part of running those training courses, was to get that language.  
We can see from the executive team that language is starting to stick.  One-employee 
states,  
“I think it has changed what I got to offer the customer and the backup I 
have behind me.  Now I feel like I can go to my boss and he can go to his 
boss and I feel like we are a bit more on the same page”. 
 At a departmental level, observational and interview data highlighted tensions 
that METSCo and its customer support area were having.  In the final round of 
interviews with a customer support employee, they report that, “We feel like on our 
area we have the support of the other side of the business.  That is a definite change 
of the last 6 months or so”.  Employees are utilising the benefits between linking 
various business aspects through a common language.  “This has been good for me 
because I'm from that technical background, so I haven't had a lot to do with sales 
and dealing with customers and stuff so for me it’s been really good”.  This 
participant goes on to say that, “Because you [the researcher] have structured the 
questions in such a way that it’s opened the gates to have further conversations on 
what we can do for their service”. 
 Initially viewed as a largely academic activity, the DLI project has seen a 
positive promotion by the one’s actively engaged in it.  “To me that says something, 
slightly less academic and slightly more real.  For me it’s more understandable and 
something that I feel bit more like it’s something I want to chase.  Even though, it’s 
the same exact thing”.   
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8.4 RELATIONSHIPS BETWEEN TEMPORAL THEMES 
The previous section of the result chapter explored the themes of innovation 
language, strategic agility and customer insight management maturity.  Each theme 
was explored independently through the framework of temporal themes that 
presented the data as barriers, overcoming barriers and opportunities.  The rationale 
and axial coding method behind this framework has been explained in Analysis 
Chapter 6.3.  This framework allows for a clear linkage between the results and the 
research question.  While the previous section was framed around the over-arching 
themes, this section will explore each temporal theme independently, as highlighted 
by the black arrows in Figure 33.  
 
Figure 33: Relationships Explored within each Temporal Theme 
 
Figure 33 depicts the second layer of data analysis.  This analysis will explore 
the relationships between the key findings within each temporal theme.  By working 
through the first layer of analysis, headings emerged for each temporal theme, which 
will be used to guide the reader through this second phase of analysis.  These are: 
1. internal scrutiny, 2. design imperatives and 3. customer inspired.  Internal scrutiny 
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refers to initial journey of METSCo unpacking and understanding their current state.  
Secondly, design awakening explores they ways that METSCo experimented and 
grappled with a developing understanding of design-led principles.  Thirdly, 
customer inspired summates position of change and subsequent opportunity 
evidenced in this temporal theme.  
This second layer of analysis explores possible gaps and connections that 
emerge from the data.  As a result of the axial coding process, relationships between 
certain themes became prominent through this thematic analysis method.  These 
relationships will be explored in this section.  The purpose of this second layer of 
analysis is to distil the data down to answer the research question.  How can a METS 
manufacturer use design-led innovation to overcome barriers and recognise 
opportunities within a changing market context?  Following this secondary analysis, 
the findings chapter will draw salient points from the two layers of data presented. 
8.5 INTERNAL SCRUTINY 
 
Figure 34: Exploring Internal Scrutiny 
 
This section on internal scrutiny presents a holistic look at how METSCo 
understood their own ‘current state’ of their organisation when the DLI project 
began.  By exploring the relationships between various sub-themes that have been 
presented prior, these results aim to provide another layer of depth to METSCo’s 
journey in becoming design-led.   
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Technology Innovation and Market Success 
 
Figure 35: Exploring Technology Innovation and Market Success 
 
"The company has been very much driving the technology within the industry, 
and leading the industry”.  This strong drive for technological innovation is the core 
element of METSCo’s success, where at “The heart has been this engineering drive, 
which to some extent biased the way the business has evolved".  It is the drive for 
technological advancement and achievement, which has in turn become a barrier to 
METSCo’s strategic agility.  Primary links within the results highlight the correlation 
in METSCo feeling that “we are on top in the market” and how this success has a 
causal effect on the company’s inward focus.  "Does (METSCo) know its customer?  
No, flat out no.  It’s ignorant and almost arrogant towards its customer….  Did 
(METSCo) know it in the past?  Yes, quite clearly".  Employees are acutely aware of 
such issues, acknowledging that they are, “Innovative from an engineering 
perspective.  Not innovative from a: ‘who are we dealing with perspective, who are 
our customers, how do we change, how do we go to market’”.   
 
Market Success and the Engineering Paradigm 
 
Figure 36: Exploring Market Success and Engineering Paradigm 
 
Such a passion for engineering excellence drew in and nurtured a strong and 
well-defined organisational culture.  “On a spectrum of people you’ve got engineers 
down the left hand there and you got poets down the right hand there.  (METSCo) 
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centre is very culturally is to the left”.  With technology innovation as an 
organisational and cultural driver that produces high margin sales, METSCo is 
structured to support this primary focus of technology innovation.  “I think 
(METSCo) is definitely innovative in terms of products, I don’t believe (METSCo) is 
a particularly innovative company around business systems and administration, and 
certainly hasn’t been innovative in developing its customer support and its service 
side.”  
The terms ‘design’ and ‘innovation’ around something intangible was observed 
as something quite new to METSCo.  “It’s not our core – what may in the future 
become our core business, has never been our core business, and it’s probably not 
the strength of the people who are at the pointy end”.  As the participants see the 
need to develop strengths in new areas of the business, it is the engineering paradigm 
in which they operate which hinders this type of change.  “It’s a barrier that we 
probably over-think things”, “we try to drag engineering pegs into non-engineering 
holes”. 
 
Engineering Paradigm and Disempowerment 
 
Figure 37: Exploring Engineering Paradigm and Disempowerment 
 
At the beginning of this research engagement, METSCo recognised that, while 
the M.D question’s himself whether building a separate building for customer 
support was a correct decision, the general feeling is that, “You've really got two 
companies here, you've got engineering and you've got customer focus, really two 
companies.  And probably...  there's always going to be a clash”.  Organisational 
silos is not a notable theme within the data, however a systemic divide between the 
engineering and customer support ‘sides’ of the business was evident, especially 
from the customer-facing employees.  “Just in my space, and I’ve found it quite 
difficult, you’ve got a job to do, and everybody within the organisation’s pushing 
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back”.  This feeling was observed not as explicit actions, but more as the different 
functions of the business not being able to or wanting to understand each other.  “The 
guys get bummed at the BBQ’s, they hear how good engineering is making a new 
machine or whatever… but when someone did 100 hour week on site helping 
customers, and no-one sings their praise”.   
In exploring the divide in thinking between the engineering and customer 
support functions of METSCo, one participant commented that service work is not 
viewed with the same passion and drive as engineering, “Because it’s not the sexy 
half of the business…you can’t stand back and admire it”.  This concept that ‘the 
tangible is beautiful’ is deep within the engineering culture of METSCo.  What is 
interesting is that this participant goes onto comment that this concept is embedded 
within the customer support employees also.  “If what they think they are doing is 
not sexy, through an internal thing, they are not going to want to deliver sexy 
customer service”.   
Senior management saw the need for design-led innovation within METSCo, 
and the project was established to redesign the customer support business.  In the 
second round of interviews, a question was asked of the participants if they had any 
issues accepting the concepts of DLI.  Most of the business did not struggle 
accepting these concepts; the customer-facing employees however were openly 
appreciative that their company was moving into this direction.  “Anyone who is 
trying to make our relationship (with the customer) better or give us more tools, 
‘more weapons in our arsenal’, to go to the customer and deliver them anything will 
help”.   
 
Tribal Knowledge and Organisational Process Maturity 
 
Figure 38: Exploring Tribal Knowledge and Organisational Process Maturity 
 
 114 Chapter 8: Results 
The previous paragraph presented data on how the engineering mindset of 
METSCo has created a culture that does not place an importance on innovation, 
outside the scope of technology.  This dynamic sees customer-facing employees 
disempowered to participate in innovative activities in other areas of METSCo, 
because 1) it is not valued, and 2) there is no formal process to do so.  This paragraph 
will present further data on METSCo’s innovation process, in specific relation to 
tribal knowledge.   
As previously stated, there are a large number of employees who have not been 
with METSCo for very long.  “Apart from myself I don't think anyone in my 
department has ever been to a mine site, ever”.  As the mining market is quite 
inaccessible, the intricate understanding of METSCo’s customers lays predominately 
within the two employee groups.  The upper management team have knowledge 
gained through experience, and the customer-facing employees understand the 
market through a high frequency of customer interaction.  "The rest of the company 
will learn by tribal knowledge - someone said something in the hallway”.   
The issue observed with the informal sharing of tribal knowledge is that the 
knowledge that is brought back into METSCo is still orientated around technology, 
and potentially important information regarding other aspects of business is 
disregarded, not shared, or even captured.  "The problem is that its pretty valuable 
information that people don't see as valuable."  A fundamental principal of DLI is to 
uncover ‘deep customer insights’ to create new business model opportunities.  Prior 
to this project’s commencement, METSCo had only ever engaged with the market to 
create new product opportunities.  The challenge the researcher faced in collecting, 
analysing and presenting this new form of customer insights to METSCo was for 
them to “Understand what to do with it”.  
 In reflection on this issue, one participant noted that,  
"One of the challenges we face is from an organisational perspective, in 
terms of our maturity ourselves- we've been founded on creating ideas and 
solutions.  As we've gotten bigger, we're only starting to awaken to the 
challenges of managing a larger operation”.  
 With a question posed by the M.D to the staff about ‘how METSCo should 
collect and distribute customer insights?’ the employees have recognised that their 
customer insight system needs to develop employees with the “Experience and 
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foresight…to use it (customer insights) correctly”.  At a more strategic level “We 
have got to mature the way we implement change in our organisation, to be able to 
genuinely take advantage of the insights and business model that comes out of this 
(DLI) programme". 
Project Positioning and Engineering Paradigm 
 
Figure 39: Exploring Engineering Paradigm and Project Positioning 
 
At a point during the DLI project, a management meeting was called to 
question the value that design-led innovation was delivering to METSCo.  “Why are 
we even doing this?...We don’t see anything, we don’t hear anything, we don’t see 
the value in this”.  This quote frames how METSCo management perceived design-
led innovation, at one point during the project.  In reflection, two issues caused this 
internal speculation.  The first is that the management team was more focused on the 
running of the business.  “Without a champion I think that the DLI would start to 
break down…because there are so many other things in peoples day jobs”.  The 
second issue looks at the positioning of the researcher in the rollout of this 
organisational change.  Design-led innovation shifts a company to have a customer 
focus, however the employees must be present along this journey in order for the 
change to have an effect.  Through reflection on this situation, the DLI project was 
being perceived much like any project, where management expected deliverables.  
The DLI project was not seen as an organisational change program.  As the 
researcher was positioned as, “Doing a lot of the groundwork we wouldn’t have time 
to do”, management was not engaged adequately in the DLI project, they did not feel 
the change and therefore were not seeing value.   
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8.6 DESIGN IMPERATIVES  
 
Figure 40: Exploring Design Awakening 
 
 This section explores the relationships in how METSCo overcame the 
barriers in understanding, accepting and utilizing design-led innovation.  The 
significant relationship that will be explored within this temporal theme looks at the 
shift in employees across all levels of METSCo, to actively participate in design-led 
innovation activities and engage with the market.  The data will present the effects of 
internal and external influences that shifted participants to engage with the design-led 
innovation process. 
DLI Credibility and Temporal Understanding 
 
Figure 41: Exploring DLI Credibility and Temporal Understanding 
 
As the positioning of the researcher and the DLI project was not receiving a 
desired level of internal buy-in, the orientation of the DLI team was restructured 
within METSCo from a role that was ‘doing’ a lot of the work, to one that ‘organised 
and facilitated’ others to participate and have input into.  “I think DLI lends itself 
more to a coaching exercise than a training exercise.  I think it’s something people 
need to experience by doing”.  As METSCo operates within the mining industry, the 
researcher had reflected on internal constraints in communicating with customers.  In 
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shifting the position of the DLI team, the researcher’s goal was to instil design-led 
innovation within the employees, who interact with the customers, to bring new 
knowledge into the DLI project and to build validity around new design propositions. 
This position allowed a greater focus on knowledge dissemination, theory 
training and facilitation of the design tools.  Observational data suggests that 
participant’s fluctuate in their understanding of design-led innovation.  “In the early 
days when you are not understanding the language or the perspective…it’s painful, 
it’s tough”.  Shifting the role of the DLI team to help facilitate the engineering 
driven company has shown to help the participants learn their way through 
understanding design-led innovation.  Within this change, engineers begin to witness 
professional skills within design that are not implicit within the engineering 
profession.  “Part of me feels as though designers are better with moving constraints 
than we are, and working within them”.  
Top Down Buy-in and Temporal Understanding  
 
Figure 42:Exploring Temporal Understanding and Top Down Buy-In 
 
Before the researcher began the project at METSCo, design-led innovation had 
already received sponsorship from the M.D.  “He wanted to find mechanisms to 
embed more of that (DLI) thinking more deeply into the whole engineering team so 
that the place wasn’t just dependent on (a few key people)”.  Numerous observations 
throughout the DLI project witnessed the M.D present his own personal journey in 
understanding the theory of design-led innovation.  He describes to the wider 
METSCo his own continual journey of uncomfortable change, moments of clarity, 
which is then followed by self-doubt.  He reflects that each change in thinking is so 
painful and different, that when reaching a point of clarity he believes that he now 
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understands design-led innovation, until he re-engages in it and the feeling of self-
doubt and understanding continues.   
While this leadership was admired internally, participants saw the buy-in from 
the top as crucial because, “The most successful change in this organization is 
directly sponsored by the M.D.  So if he decrees something, then we all get into line 
and make things happen; if we don't, there is no other mechanism to make that 
happen”.  Within METSCo, their hierarchical structure indicates that, "The tone of 
the M.D sets the tone of the management team, who sets the tone of the business".  
Being acutely aware of his business, the M.D advised that the diffusion of design-led 
innovation would achieve the greatest success from the top-down and the bottom-up.  
“It would be really nice if the status of DLI can be clearly identified within 
(METSCo) at the management level, to get serious attention and buy-in with the 
management team.  And then, in parallel to that gets DLI into the ‘guy in stores’ so 
that everyone’s aware”.   
Active Engagement of Managers and Customer Facing Employees 
 
Figure 43: Exploring the Active Engagement of Managers and Customer Facing 
Employees 
 
METSCo indicated early on that they “Have plateaued in terms of our growth 
within the marketplace”.  Early DLI project work pushed the message that, “We 
should probably talk to our customers before we make decisions, and I think that was 
a hugely important activity”.  While this message and an effect on some employees, 
it was indicated that the market downturn instilled the need for change to, “Look at 
other areas, new products, new business models, new services”.  With an impending 
revenue threat, internal focus shifted with the realisation that technology innovation 
and risk aversion did not secure company success.   
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The managers responsible for the prototyping project realised that both 
METSCo and their customers are trying to conduct business within an industry-wide 
downturn.  While METSCo were innately aware of its pressures, they could only 
speculate how this downturn might be affecting their customers and what 
ramifications it might have on current and future business.  Using the tools and 
techniques promoted by the DLI team, seemed like a risk-free way to quickly test an 
offering within a turbulent market.  In order for management to prototype potential 
offerings with customers, meant collaboration with customer-facing employees. 
“We've started working on a service offering, where we profile the customer 
and we're trying to continue the prototyping loop where we're debriefing our 
sales staff at the moment, and just making general notes on those”. 
  Because the pressure to maintain revenue was high, staff saw the prototyping 
task as a selling task.  “Guys are feeling ambushed to sell in 24 hours – they don’t 
know the product they are being asked to sell… the difference is between selling and 
prototyping”. 
 Although management faced communication issues with the customer-facing 
employees, the prototyping activity was being caught in slowed down by, “People, 
who wouldn’t let something go out that was a prototype”.  One participant 
highlighted that, “People still have the old management and innovation paradigms”.  
Observations revealed that with tenacity and a consistent message, managers were 
showing leadership in creating the internal change needed for METSCo to accept 
design-led innovation.  “I just think the challenge is to be brave enough to talk in the 
DLI language when the rest of the company isn't...taking a proactive measure to get 
something that you can see value in”.  This cultural change was first witnessed with 
the project received buy-in from the M.D.  Through the prototyping activity, 
employees were championing design-led innovation activities internally, and 
management began establish trust and convincing other employees in seeing the 
value of design-led innovation.  “We’ve managed to convince a couple of the senior 
execs who were blockers that we can think about other things other than products, 
and that’s huge”.  What lies beneath this change has been simply summarised.  “The 
culture of (METSCo) is innovative, and innovators change.  We respect innovation; 
we want to be part of the innovation circle.  We want to constantly improve.  We 
have those things embedded into our core values” 
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8.7 CUSTOMER INSPIRED 
 
Figure 44: Exploring Customer Inspired 
 
This section highlighted in Figure 44, explores the organisational opportunities 
that have emerged from this research, highlighting METSCo’s new organisational 
and cultural perspective as being customer inspired.  The research below explores the 
thematic relationships that makeup this cultural platform for innovation. 
Agile Strategic Development and a Wider Scope of Innovation 
 
Figure 45: Exploring Agile Strategic Development and a Wider Scope of Innovation 
 
As a result of the DLI project, these opportunities are available for METSCo to 
exploit, to enhance their strategic development with a newfound perspective of 
innovation.  “A business model is an opportunity, a product is only a fraction of what 
we now know we can get, and it is almost an embarrassment".  The perspective of 
the M.D “Has matured from the DLI process… for sure it’s been part of the catalyst 
of maturing a vision, which has certainly changed my attitude toward (moving into 
new areas of innovation)”.  In gauging the impact that the DLI project had on his 
management team, the M.D continues that design-led innovation “Must be there to a 
greater decision or lesser degree in all the decision makers in (our company).  They 
must have absorbed something, because we couldn’t be going down the directions 
with the authority that we’re going down these directions”.  These two results are 
intrinsically linked.   
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Empowerment and Communication Through a Shared Knowledge 
 
Figure 46:Exploring Empowerment and Communication Through Shared Language 
 
Participants are witnessing positive changes within METSCo management, 
who are the “key players working on the tomorrow of (METSCo)”.  At an operational 
level, METSCo culture is matured to the point where, “The general vibe of the place 
has become more customer centric”.  One participant reflects that, “We’ve always 
been, ‘Here’s the technology, you shall use it,’ to ‘what are your problems and what 
can we develop for you?” and that’s a big step for us”.  The shift from a technology 
driven culture is visible through all layers of METSCo, noting the positive impact on 
the customer-facing employees.   
“The rest of METSCo having a customer focus affected me, absolutely”.  By 
allowing the “customer support guys to have a voice” a sense of empowerment is 
seen through a common, customer-focused organisational language.  “I think it has 
changed what I got to offer the customer and the backup I have behind me.  Now I 
feel like I can go to my boss and he can go to his boss and I feel like we are a bit 
more on the same page”.  Between colleagues, this change in perspective has 
generated an openness and understanding between the organisational divide that was 
evident.  “I’ve definitely noticed in the last 6 months for arguments sake that people 
attempt to understand more about what my role is and what my division is”. 
Clarity of Process Improvement by Communicating Through a Shared 
Knowledge 
 
Figure 47: Exploring Clarity of Process Improvement by Communicating Through 
Shared Knowledge 
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The opportunities presented highlight the positive internal impact that having a 
customer centred approach to business is having on METSCo.  Now, with openness 
to new forms of innovation and an operational team empowered to deliver, METSCo 
is looking, ”To figure out a way to keep that momentum going and then get it to that 
point where it is self-sustaining”.  
A significant topic that was raised in the final round of interviews was the 
notion that company employees should have a greater engagement with the 
customers at mine sites.  “One thing they need to do is get non-sales people in front 
of customers.  Get people who don't go in front of customers, who have a direct and 
deep impact on customers, in front of a customer”.  Although it is evident that the 
mining market prefers this sort of interaction, METSCo is beginning see value in 
customer insights as a strategic advantage.  “You have to know more than your 
customer knows”, where they recognise that they need to “provide a system to 
enable people to talk to customers and listen”.   
8.7.1 Results Summary  
 
The data presented in Chapter 8 is from two sets of semi-structured interviews, 
a focus group and a reflective journal, which was gathered over an 11-month 
embedded study within a case study company, referred to as ‘METSCo’.  The 
embedded study generated an extraordinary amount of interconnected data over the 
11-month study.  The research was presented in two layers to best communicate the 
interrelated results of this study, whilst at the same time to place the reader inside the 
results and inside METSCo. 
The research was analysed in two layers: the first layer by theme, and the 
second layer by temporal theme, to rigorously explore then distil down company’s 
journey to becoming design-led.  The first layer of data was presented as three key 
themes that emerged from a thematic analysis of the research: Strategic Agility, 
Innovation Perspective and Management.  These themes were each presented in three 
stages: barriers, overcoming barriers and opportunities, known as temporal themes.  
These temporal themes were the framework to set about answering the sub questions 
that make up the main research question.  The second layer of data looked at the 
relationships between the results within each temporal theme to highlight the 
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interconnected results through axial coding, and to provide a secondary perspective 
on the data.  The findings and discussion chapter below will extract and present in 
three key design imperatives that emerged from the two layers of results that will 
provide insight into answering the research question. 
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Chapter 9: Findings and Discussion  
Introduction  
The results chapter (8) presented the key themes and sub-themes that emerged from 
the sources of research data collected.  The results Chapter’s 8.1 - 8.3 discussed the 
three main themes of the research in relation to the temporal themes of barriers, 
overcoming barriers and opportunities.  Chapter’s 8.4 - 8.7 analysed each temporal 
theme individually to further explore the data.  The results regarding ‘barriers’ and 
‘opportunities’ provide valuable insights into answering the two sub-research 
questions.  However, the main research question asks:  
How can a METS manufacturer use design-led innovation to overcome barriers and 
recognise opportunities within a changing market context? 
Chapter 9 distils the down the middle sub-section presented in the results chapter, 
known as ‘design imperatives’, to understand how these barriers were overcome.  
The linkage between the research results and the design imperatives is seen in Figure 
48.  The creation of the design imperatives through the open coding of data analysis 
was discussed in Chapter 6.3. 
 
Figure 48: Formation of Design Imperatives 
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Academic literature often refers to ‘imperatives’ as design principles (Bucolo 
& Matthews, 2011a; Ogilvie, 2010) that provides “a guiding vision to the design 
team” (Beckman & Barry, 2007, p.  41).  The research asks how barriers are 
overcome in implementing design-led innovation.  This question then defines the 
barriers as the problem.  To continue with this logic, the opportunities that emerge 
from overcoming these barriers would be considered as value propositions for 
design-led innovation.  Within this frame, imperatives are the translation between the 
problem and the value proposition (Brunswicker et al., 2012). This chapter discusses 
the design imperatives, which overcame the emerging barriers to the introduction of 
design led innovation. These imperatives are a result of the DLI project engagement 
and should be considered as guiding ‘design principles’ for other practitioners 
embedding design-led innovation within the METS Sector. 
Empowering Design-Led Innovation Through Top Down Leadership 
Throughout the research, the strong hierarchical structure of METSCo was 
evident, as a result of its family-owned leadership, prevalent entrepreneurial drivers 
and palpable engineering culture.  Regardless, obtaining and growing buy-in from 
the top down was critical to the initial acceptance of design-led innovation within 
METSCo.  This was evident through the participant’s responses, which highlighted 
that their early engagement with design-led innovation was a direct result from the 
M.D’s belief in it.  The vision and foresight of the M.D to implement the DLI project 
enabled not only the senior executives, but also all employees to take a customer-
centric view of their job and their company.  “It was his (the M.D’s) realization 
about the first class product being beaten by second class business model, that 
realization alone, is worth everything”.  As the company leader, the M.D is the 
culture leader and by disseminating of his own insights, like the one quoted above, 
encouraged the engineering-focused culture to look at innovation beyond technology.   
Experiential Drivers for Continuous Change  
Prevalent in both layers of data analysis is the notion that the biggest driver for 
change is not seen, but experienced.  The DLI project was initially perceived as a 
project that was to deliver to METSCo.  From this position, the project was not 
creating adequate buy-in internally, because change was felt within the project team, 
but only witnessed in presentations by the management.  Referred to in Chapter 8 as 
‘market pressure’, management at METSCo realised that both their customer and 
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themselves were trying to conduct business in the same industry downturn.  While 
the pressure of the declining mining cycle was forcing METSCo to change to look at 
business differently, it was the awakening of senior executives to customer pressures 
that enabled the value of design-led innovation to be understood and experienced.  
Succinctly described in the first layer of analysis, was the employee shift in mentality 
subsequent to his involvement in a customer insights prototyping activity.  While the 
participant understood what was trying to be achieved on paper, he believed that he 
would not experience a change in the responses from customers.  The prototyping of 
gathering customer observations by non-design employees delivered rich insights 
and new information to the participant, who recognised immediate value through the 
prototype 
Design Thinking Management 
This finding presents as significant to the interaction and communication with 
mining customers.  METSCo had traditionally placed a priority in establishing and 
maturing organisational processes to support their primary business in meeting 
market demand.  Employee hindsight in the data highlights an imbalance in 
organisational processes, evident by its customer feedback and customer insight 
mechanisms.  By engaging customer facing employees to prototype holistic forms of 
knowledge management, highlights two aspects within the data: 1. that METSCo 
showed commitment in capturing and translating customer insights and 2. that 
developing their understanding of the importance that customer facing employees 
play within such a dispersed and isolated industry.  By developing employee and 
management capabilities in ‘design thinking’, METSCo can begin to holistically 
address its customer insight processes with an employee knowledge base that is 
empowered and capable to deliver new knowledge to METSCo. 
9.1 DISCUSSION 
The key findings described in Chapter 8 are three fundamental insights 
observed in a METS manufacturer on their journey to achieving company-wide 
change using design-led innovation.  A critical aspect of this research looks to 
understand how METSCo overcame and surpassed their barriers in accepting and 
adopting design-led innovation, enabling the organisation to move forward.  This 
discussion chapter will view these three key insights as imperatives that enabled 
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METSCo to overcome their barriers to becoming design-led, in conjunction with 
literature surrounding design, business and innovation.   
 
Figure 49: Three Imperatives to Overcoming Barriers toward being a Design-Led 
Company 
 
Figure 49 highlights the imperatives that were formed from the research data.  
The imperatives will be discussed in order of their hierarchy within the findings.  
Exploring how METSCo changed to overcome these fundamental barriers in specific 
relation to design-led innovation will be discussed in this chapter to add clarity to a 
previously unexplored aspect of literature.  The focus of this chapter is to discuss the 
imperatives, as fundamental principles for design-led change within an engineering 
focussed METS company operating within a turbulent mining market.   
Chapter 9.2 to 9.4 will discuss each design imperative individually, in relation 
to the literature presented earlier in this research.  Each chapter will present a 
framework that describes the organisational makeup of design personnel and 
company employees to facilitate the creation and implementation of each design 
imperative.  Within each of the upcoming frameworks, each will describe a different 
organisational level within a company from: leadership, management, employee and 
project and how each imperative might be implemented within each organisational 
level.  Chapter 9.5 will combine all three imperatives to further explore the findings 
of this research. 
9.2 IMPERATIVE 1: EMPOWERING DESIGN-LED INNOVATION 
THROUGH TOP DOWN LEADERSHIP 
The positive impact that top down leadership was having on reducing the 
expected barriers toward design-led innovation was identified early on in the study.  
Existing family owned business literature noted the centralisation of power with 
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leaders, that links company vision and enables change with key leadership 
stakeholders (Harris, Martinez, & Ward, 1994). O’Regan, Ghobadian and Sims 
(2006) found that within manufacturing SME’s, “that strong leadership and culture 
styles irrespective of the style itself, as well as strong strategy characteristics resulted 
in greater emphasis placed on innovation” (O’Regan et al., 2006, p. 7).  Hence the 
role of the leader is to create the company vision as well as embody and disseminate 
the company culture (Hall et al., 2001; Harris et al., 1994; Sharma & Chrisman, 
2007).  Leadership within the case study plays an important role in design-led 
change, as METSCo is a family-owned business with a strong engineering culture.  
A strong embedded culture within family-owned businesses is often prevalent, as 
research sees a high level of emotional investment from company employees and 
leaders alike (Hall et al., 2001; Miller & Breton-Miller, 2006; Sharma, Chrisman, & 
Chua, 1997).  This finding supports previous research by Pozzey (2013), where 
“change initiatives like design-led innovation fundamentally rely on the leader as the 
‘traditional caretaker of the company vision’ to instigate and disseminate the vision 
across all levels of the organisation (Pozzey, 2013, p.  381)”.  Pozzey’s (2013) 
research reports on the integration of design-led innovation within a family owned 
manufacturing company.  This work emphasises the importance for design teams 
(working on designing solutions) to closely collaborate with the family leaders 
(working on designing company vision) in order to bring the operational and 
strategic elements of a family owned business together.   
As previously stated, the DLI team contributing to the DLI project consisted of 
the catalyst (the researcher), a design champion (senior METSCo employee) and a 
design mentor (external academic consultant).  Matthews, Bucolo and Wrigley 
(2012) discuss the relationship between company leaders and external design 
mentorship within small and large companies.  Their work found that in large 
companies, the internal design team does not always have the full support from 
senior executives about the changes required to become a design-led company, and 
therefore the design mentor will support the internal design team in “managing up to 
demonstrate the value to the executive team” (Matthews, et al., 2012, p. 5). Within 
smaller companies, their research highlights the importance of initial support from 
the company leaders, which is often achieved through external design mentorship.  
From here, the internal design team then supports the leaders to implement new ways 
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of working (Matthews et al., 2012).  Building on this literature of support structures 
to implement design-led change, this research contributes to this body of work by 
discussing the relationship between these internal and external roles within 
METSCo, and how these roles integrate with the wider METSCo cohort to enable 
design-led change to occur.  This relationship between the design mentor, and 
METSCo leadership with support from the rest of the design team is explored in the 
Figure 50.   
Figure 50 - 53 will present a series of frameworks to illustrate how the three 
design imperatives proposed in Chapter 9 align with the literature.  Each framework 
will present a different level of a company: leadership, management, project and 
employee and how the implementation of each imperative can assist a company in 
achieving design-led change. 
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Figure 50: Design-led Leadership Framework Illustrating the Components of 
Imperative 1.  Adapted from Pozzey’s (2013) ‘Design Change within a Family 
Owned Business’ Framework. 
 
This ‘leadership level’ design-led innovation framework (Figure 50) is the first 
of a set of frameworks (which will emerge in the coming sections), that highlights 
the positions and roles of the employees and practitioners to create a company 
environment capable of design-led change.  The basis of this new framework builds 
on Pozzey’s (2013) framework that models design-led change within a family-owned 
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business.  This research agrees with the repositioning of the design-led innovation 
framework (Bucolo & Matthews, 2011) for a family owned business, where 
leadership, power and change is often centralised (Harris, Martinez, & Ward, 1994).    
(Located left of centre in the dark grey box), the position of the design 
champion is one that translates the solutions based work of the catalyst with the 
company leaders, framing the developments in a METSCo language to reduce 
communication barriers.  The previous research of Matthews, Bucolo and Wrigley 
(2012) see the design champion as a supporting role to the senior executive team, this 
research finds that the design champion role as a critical position allows the flow of 
information.  In this case, the design champion actively reframes the possibilities of 
design-led innovation for METSCo, linking the organisational and strategic realms of 
business, whilst collaborating with all members in bringing about design-led change. 
Positioned on Figure 50 as central to the strategic development of METSCo’s 
design-led innovation journey, the company leaders within this research have shown 
how a culture change in leadership, has enabled buy-in from the top down.  This was 
evidenced by instances of public leadership, where the M.D’s self-empowered 
personal development (Cohen & Tichy, 1997; Spreitzer & Quinn, 1996) with design-
led innovation was expressed to the wider METSCo. This culture change in 
leadership was described by the M.D in public reflections about his own journey in 
understanding design-led innovation.   
Within Figure 50 this is visualised as the design leadership through public 
reflection arrow, that links the internal aspects of METSCo with the family leaders.  
This is core attribute to Imperative 1.  “When leaders model personal change, 
organizational change is more likely to take place” (Weick & Quinn, 1999, p.  380).  
This ‘logic of attraction’ led by company leaders, as seen in Weick and Quinn (1999) 
is implicit achieving continuous organisational change. What the family leaders 
within this research are reflecting upon, stems from the periodic facilitation and 
guidance given to the company leaders by the external design mentor (positioned 
right of centre), who facilitates development of the company vision, in collaboration 
with the design champion and the catalyst (shown in the dotted arrows).  This 
imperative sees the positive effects of METSCo leadership presenting design-led 
innovation as an organisational and cultural philosophy that is being understood, 
embraced and rolled out from the top down.  The rest of METSCo perceive this as 
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the M.D ‘leading the charge’ in this new way of thinking.  As the M.D of METSCo 
is an engineer, his public, first-hand and continual reflections on the relationship 
between design thinking and engineering thinking, legitimised and modelled his 
journey with the METSCo employees also experiencing a similar change.  This 
position within the proposed framework allows the company leaders to take a 
Mintzberg approach to their strategic design, where their development emerges 
organically through the reflections on past patterns to build future (Mintzberg, 1987).  
In developing an effective leadership change, Morrison and Ericsson (2003) concur 
with the active communication of leadership, noting that the company must 
understand and experience the vision through continual communication and 
commitment from the leaders to the employees. The communication loop of 
knowledge from the employees, through the catalyst who is designing new company 
offerings, is translated in context to the developing company vision that is being 
supported and guided by the design mentor.  The reflection on this progress and 
change presented back to the METSCo employees not only provides positive 
feedback to their input into the company’s innovation process, it encourages 
employees to take a new perspective toward their roles, to best align with this 
emerging vision.  
Summary 
 This discussion section highlights the imperative of having top-down 
leadership engage in and communicate their personal understanding of and 
developments with design-led change.  This imperative discussed the important 
position leaders have within family owned business and how active communication 
of their own personal discovery of design-led innovation can promote and encourage 
change organisation-wide.  The ability for company leaders to make sense of design-
led innovation, to see the potential of value and to be able to communicate this 
ongoing understanding internally triggers a leadership culture change that is 
imperative for the implementation of design-led innovation within this METS 
company.  The empowerment derived from this culture change is an enabling factor 
for the wider METSCo cohort to want to experience design-led innovation first hand.  
This link is explored in the coming imperative. 
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9.3 IMPERATIVE 2: EXPERIENTIAL DRIVERS FOR CONTINUOUS 
CHANGE 
Internally Focused Culture 
Central within the findings is the notion that commercial success achieved 
through technology innovation results in an organisational confidence that is 
internally focused.  Day (1999) refers to this as a ‘liability of success’ where 
successful companies often portraying a degree of overconfidence within the market, 
are resistant to change and orient internally toward technological innovations.   This 
finding also aligns with literature that sees family owned businesses could often be 
resistant to new information and orientate internally toward efficiency (Cohn & 
Lindberg, 1974; Davis, 1983).  From a new product development perspective, 
Leonard-Barton (1992) contends that the core capabilities of a company 
simultaneously enhance and inhibit project development. 
Simard and Rice (2007) note that a reliance on existing best practice, seen in 
METSCo being technological innovation, can hinder “the creation and 
implementation of new knowledge” (Simard & Rice, 2007, p.  93).  This best 
practice, seen from Weick’s (1979) perspective as a “repetitive series of interlocked 
behaviours” (1979, p.  90) that when engaged by employees, generates and forms a 
collective structure, known as organisational culture (Leonardi, 2003).  This research 
does not attempt to aggregate individual beliefs of participants into a particular 
culture for analysis (Harris, 1994), it will however explore the presence of 
organisational cultures to explore their effects on participant and company views and 
behaviours.   
Engineering Culture 
Throughout the findings chapter the concept of a strong engineering culture 
within METSCo culture was prevalent.  McIllwee and Robinson (1992) stress that a 
core element to an engineering culture is the ideology that technology is central, and 
that engineers are the producers of technology.  Van Maanen and Barley (1984) 
suggest that an engineering culture be a stronger organizing force than traditional 
organisational cultures, as its constituency shares its values generationally with a 
blurred distinction between the workplace and home life.   Schein (1996a) also 
asserts that engineers within a company have a shared occupational culture, where 
“their preferred solutions are solutions without people.  They prefer systems, 
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machines, routines and rules that are automatic and totally reliable” (Schein, 1996, p.  
237).  As observed within the research as the primary sub-culture within METSCo, 
engineering culture has positioned the company away from the more customer-based 
realities of organisational life, as seen in the systemic divide between the engineering 
and customer support departments highlighted in the initial phases of the research.  
Schein (1996a) argues “operators, with their new systemic insights and newfound 
desires to work in effective teams, are often thwarted by the lack of support and 
enthusiasm of engineers” (Schein, 1996, p. 237).  
Shifting Engineering Culture 
Imperative 2 urges companies to enable employees to experience design first 
hand, as a method that allows company-wide buy-in.  This chapter positions design-
led innovation in the light of a change program, that seeks “long-term commitment to 
understanding customer needs—both expressed and latent—and to developing 
innovative solutions that produce superior customer value” (Stanley & Narver, 1998, 
p.  1002).  For METSCo to be able to deliver innovative solutions to create customer 
value, it is crucial to gain an agreement and commitment to an organisational and 
cultural perspective, that allows and supports a strategic shift such as this.  Although 
this may seem obvious for some, the theory is often much harder to enact in practice, 
as one participant notes, "The first step is knowing the customers, but then if you've 
got to change internally, how do you do that”?  This organisational change 
perspective is commonly raised in academic literature with regards to business model 
innovation (Chhatpar, 2007; Zott & Amit, 2010), strategy (Pascale & Sternin, 2005; 
Porter, 1996), and design-led innovation implementation (Matthews et al., 2012, 
2013; Pozzey, 2013), highlighting its necessity to achieve and sustain breakthrough 
innovations.   
Experiential Change 
The results chapter described how market pressures highlighted the need for 
METSCo managers to actively engage the mining market with design-led innovation.  
Barriers hindering engagement at this level of business were largely attributed to the 
interpretation of design language within an engineering culture.  The notion of 
design-led innovation could not be understood until it was experienced first-hand.  
As expressed by a METSCo employee, “Understanding what DLI terms mean and 
what they actually mean to people in a manufacturing/ engineering/ service business.  
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They mean different things until you get the language sorted”.  An example of this 
was described in the reflective journal, where METSCo assumed that business model 
innovation meant changing the entire business model.  The positioning shift of the 
DLI team within METSCo enabled the catalyst to facilitate workshops and meetings 
using design tools.  Evidence supporting METSCo managers actively using design 
tools themselves and without facilitation, highlights a catalytic event in METSCo’s 
journey toward being design-led.  Supporting this finding, participants highlight the 
importance of this event in their own personal development with design-led 
innovation theory.  “We realized that it’s okay to prototype.  And we started to 
prototype things to customers finally…that wasn’t so bad.  That didn’t hurt us by 
putting something to market that wasn’t totally 100%”.  This imperative is 
highlighted in Figure 51. 
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Figure 51: Design-Led Management Framework Illustrating the Components of 
Imperative 2 
 
The ‘design-led management framework’ seen in Figure 51 maps how 
company managers experience design-led innovation first-hand, an important 
imperative in shifting an engineering-oriented organisational culture.  Although 
changing mining market conditions drove the managers to engage in design-led 
innovation, the research highlights this imperative as a fundamental driver for the 
change in engineering culture, irrespective of its impetus.   
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This framework highlights the need for the DLI team to play secondary roles in 
supporting company managers to effectively experience design-led innovation first 
hand.  In Figure 51, the design champion, catalyst and mentor are all in white boxes, 
indicating this supporting role.  The design mentor and champion (left and right of 
centre) are positioned to shape company management’s perception of design-led 
innovation, to translate theory and application in regards to live company issues, as 
described on the framework above.  The role of the catalyst positioned within the 
operational elements of the design-led innovation framework, is to facilitate these 
experiences and communicate the developments of the DLI project to provide live 
examples of how design is applied within their business.  
The framework highlights the relationship between Imperatives 1 & 2, 
indicating how top-down leadership enabled and company managers to want to 
engage in design-led innovation (indicated in the gold box).  The first Imperative 
highlighted how the METSCo leaders evolutionary understanding of design-led 
innovation gave employees the ‘green light’ to engage with the DLI team.  While 
leadership influence is an important aspect of design-led change, Imperative 2 
emphasises that design-led change may not have received traction within METSCo if 
not for the active engagement of company managers.  Schein (1996a) reflects that 
large social groups with collective norms, such as engineering, is more likely to 
change leaders than to necessarily be changed by them (Schein, 1996, p.  231).  This 
is particularly relevant here since METSCo management is predominately comprised 
of engineers. 
Chapter 7 on the case study engagement describes the link between the action 
research methodology and design-led innovation implementation was describing that 
both concepts share  “a spiral of self-reflection, leading to new cycles of replanning, 
new actions taken and reflecting again, etc.  In reality, these stages often overlap and 
the process of research consists of overlapping activities, where one stage is not 
clear-cut from the next one” (Eriksson & Kovalainen, 2008, p.  11).  From the 
perspective of organisational change and development research such as this, Porras 
and Silvers (1991) describe an evolutionary form of change with parallels to the 
implementation of design-led innovation using action research, where change 
programs iteratively cycle through variation, selection, retention and variation.  Their 
work aligns with Weick and Quinn (1999) who describes such a change activity as 
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‘continuous change’, where change is a redirection of an existing company.  The key 
concepts of organisational change are listed as: recurrent interactions, shifting task 
authority, response repertories, emergent patterns, improvisation, translation and 
learning (Weick & Quinn, 1999, p.  366).  Kotter and Heskett (1992) believe that 
culture is a crucial aspect in continuous change, as its helps firms anticipate and 
adapt to environmental changes and keeps multiple changes together.   
Moving from Project Level Change to Organisational Change 
To promote cultural change throughout METSCo, the DLI team created and 
presented training courses to expand the design-led innovation cohort within the two 
evident sub-groups of METSCo, engineering and customer-support, to enable change 
from the bottom-up, whilst top-down leadership change had already commenced.  As 
described in Chapter 7 above, the goal of this activity was to grow a shared 
organisational value around design-led innovation within the ‘operator’ level of 
METSCo.  ‘Operators’ as described by Schein (1996a) are employees that deliver the 
operational elements of the company’s vision.   He discovered that “in organisation 
after organization we have found that innovations and more effective operations do 
not diffuse upward in the organization or last” (Schein, 1996, p.  236).  At an 
individual level this perspective may remain so, however within the design of novel 
and meaningful business models, value is created by an ecosystem of internal and 
external stakeholders, not by one person or department (Adner, 2006; Wrigley & 
Bucolo, 2012).   
It was therefore critical to engage a wider METSCo audience in the theory and 
tools that surround design-led innovation, as well create open discussion and input 
into the live DLI projects.  This presentation around the current state of the DLI 
project within the internal training is seen as “freezing continuous change… to make 
a sequence visible and to show patterns in what is happening” (Weick & Quinn, 
1999, p.  379).  This freezing and unfreezing of change stems from the social 
psychology of change management as described by Lewin (1947), who’s work 
focuses on the creating environments for employees that reduce individual resistance 
and dissonance to change.  The open discussion around design-led innovation 
allowed the engineering culture of METSCo to engage with design and the DLI 
project so employees can “reinterpret, relabel, and re-sequence the patterns so they 
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unfold with fewer blockages” (Weick & Quinn, 1999, p.  380), therefore enabling 
buy-in across the organisation.   
What emerged from these training activities was the call for resources by the 
engineer’s who actively wanted to engage in this form of continuous learning to 
better understand and engage with their customers.   
“I am proposing that METSCo makes a very concerted effort to get a few 
key engineers to mine sites.  Or even that METSCo invests in the co-design 
philosophy and create positions dedicated to understanding the clients 
technical problems and developing innovative solutions with them.”   
This finding challenges the work of Schein (1996a), who speculates that 
engineers “preferred solutions are solutions without people” (Schein, 1996, p.  237).  
While this may have been traditionally been evident in METSCo, this research has 
seen how design thinking has raised an imperative within METSCo engineers to 
engage with customers to deliver solutions with greater customer value.   
Summary 
From an organisational change perspective, this finding crystallises the 
imperative of having active engagement of employees at all levels with design-led 
innovation tools and theories, and allowing their experiences become the driver for 
continuous change in becoming design-led.  From a company that was justifiably 
focused internally on technology innovation, METSCo now is beginning to see how 
design-led innovation has taken a change perspective to guide a engineering culture 
toward the customers ‘job to be done’, allowing the employees to gain new 
knowledge understandings from first hand experiences to drive change internally. 
 
9.4 IMPERATIVE 3: DESIGN THINKING MANAGEMENT 
Tribal Knowledge 
The findings highlight that METSCo understands the industry and their 
customers through informal communication practices between employees.  The 
issues surrounding what the participants describe as ‘tribal knowledge’, is the 
variation in how information is understood by the METSCo employees providing 
and receiving this knowledge.  This paradigm is described by Weick (1979) as ‘sense 
making’, where “people start with an outcome in hand - a verdict, a choice - and then 
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render that outcome sensible by constructing a plausible story that produced it” 
(Weick, 1979, p.  11).  “Sensemaking is, importantly, an issue of language, talk, and 
communication.  Situations, organizations, and environments are talked into 
existence” (Weick, Sutcliffe, & Obstfeld, 2005).   Design-led innovation sets out to, 
“ground stakeholder conversations around future propositions which aim to 
synthesise needs, technologies and possible business models” (Bucolo & Matthews, 
2011b, p. 3).   
Mining Equipment Technology Services 
As METSCo operates within the mining industry, the DLI project has 
identified constraints in gaining access to such an isolated market.  As seen in recent 
years, mining companies are significantly reducing internal investment on R&D 
(Bartos, 2007).   ‘‘Because metal mines have no control over commodity prices, their 
prevailing philosophy to survive is that they must cut costs.  As a result, most 
domestic metal mining companies have largely done away with in-house research 
and development, and many are reluctant to invest in technology development for 
which there is no immediate need’’ (Committee on Earth Resources et al., 2002).  
O’Connor and Kershaw (1999) study the shift towards other outsourced functions, 
highlighting that with the input of external services provides new knowledge and 
organisational flexibility into the mine site.  “Mining companies rely heavily on the 
expertise and operational capacity of mining technology service firms operating in 
mining sites but it is the interaction between client and mining technology firms that 
brings content and quality to the innovation process” (Martinez-Fernandez, 2010, p.  
67).  Bartos (2007) highlights that while METS company’s provides the majority of 
innovation to the mining industry, their activities are focused on incremental 
innovation, often in partnership with the mining company itself.   
Organisational Capability Imbalance  
A duality exists within METSCo, where rapid company growth requires a structure 
that may threaten the entrepreneurial culture that exists within the leadership and 
management.  Martin (2009) contends that the complex nature of a growing business 
forces company’s towards systems of reliability that strategise for the future based on 
past events (Martin, 2009).  This correlates with METSCo believing they have 
outgrown the business model within their market.  Literature indicates that corporate 
organisations require structure and process to direct people, however this research 
 141 
Chapter 9: Findings and Discussion  141 
indicates that the inclusion of process should not result in the extinction of 
entrepreneurial behaviour.  METSCo was founded on intuitive thinking, one 
ingrained in instinct and insight to validate innovation.  Martin (2009) contends that 
most companies prefer reliable systems so they can learn from the past to prove their 
ideas, he argues that, “A business that is overweighed toward reliability will erect 
organisational structures, processes and norms that drive out the pursuit of valid 
answers to new questions” (Martin, 2009, p. 43). Whilst METSCo requires stability 
and rigour in its organisational processes, the goal is to maintain a balance between 
organisational reliability and innovative exploration.  This notion aligns to Slater and 
Narver (1995), who argue that entrepreneurship nurtured alongside appropriate 
processes creates a platform to derive competitive advantage through the market 
orientation of an organisation.  Martin (2009) highlights that this platform of 
interplay is achieved through design thinking.   
Design Thinking 
Within design-led innovation, the role of the catalyst is one that utilises design 
thinking to “translate and facilitate design observation, insight, meaning, and strategy 
into all facets of the company” (Wrigley & Bucolo, 2012, p.  8).  Design thinking is 
built upon ‘abductive reasoning’ (C.S Peirce cited in Cross, 1982; Martin, 2004, 
2009, 2010) by adding creativity to form new knowledge (Thagard & Shelley, 1997).  
It is not from want or need, but access to these remote customers is limited within the 
METS sector, where the catalyst is unable to effectively facilitate and conduct design 
observations of the market and to co-design with customers.  This observation phase 
is highlighted within literature as an important starting point in a design project 
(Beckman & Barry, 2007; Bucolo & Matthews, 2011a), diverging to learn about a 
situation from many perspectives (Kolb, 1984).  The research suggests that due to the 
organisational culture of METSCo, their customer-facing employees are not 
resourced to, and are traditionally not encouraged to engage in reflective observation 
of customers to gather information.   
The first of these four learning perspectives is ‘divergent learning’ (Kolb, 
1984).  The role of this learning style is to understand stakeholder contexts through 
observation and interaction, in order to develop meaning-based insights.  Divergent 
learners like to gather information, have broad cultural interests, are interested in 
people and tend to specialise in the arts (Kolb & Kolb, 2005).  While a catalyst 
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posses such capabilities (Wrigley, 2013), being able to apply them firsthand is a 
notable limitation within the mining industry.  The catalyst must in part rely on the 
knowledge of METSCo employees who interact with the customers, in order to 
gather observations and build validity around design propositions.  This is evident in   
Figure 52. 
 
  Figure 52: Design-Led Project Framework Illustrates the Design Roles Prior to 
Imperative 
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The design-led project framework in Figure 52 depicts how the design-led 
innovation framework was utilised at a project level within METSCo.  This 
framework highlights how design-led innovation was implemented into METSCo 
during this research.  This framework is shown to highlight the unique characteristics 
that lead to the emergence of Imperative 3.  Due to the complex and remote nature of 
the mining industry, the catalyst (central within the framework) and design champion 
relied on the assumptions created and tested by the customer-facing employees and 
the primary source of customer insights, from where new business concepts are 
generated.  Schön’s (1983) seminal work describes a theory of knowledge as a 
thought process through human perception, or a ‘reflective conversation with the 
situation’; where problems are framed in order to take action to gain clarity around a 
situation (Bucolo & Matthews, 2011b).  "Competent practitioners usually know more 
than they can say” (Schön, 1983, p.  8).  Observationally, this work was seen as 
valuable to rigorously understand METSCo assumptions around customer needs, 
highlighted in literature as a key feature in business model innovation (Casadesus-
Masanell & Ricart, 2010; Chhatpar, 2007; McGrath, 2010; Teece, 2010).  However, 
the ability to test, validate, or disprove these assumptions was limited by the personal 
capabilities of customer-facing employees not trained in divergent learning, let alone 
design thinking.   
Interestingly, the research highlighted how this haphazard form of customer 
observation gave a level of respect to the catalyst and to design-led innovation, as the 
customer-facing employees felt like METSCo was finally listening them to.  Often 
times in sessions with customer-facing employees, the reflective journal highlighted 
points where participants needed to ‘vent’ about various situations, and felt like the 
researcher was an appropriate person to vent to.  Noted as ‘not being from 
engineering’ and ‘wearing an academic hat’, the relationship between the DLI 
project and the customer facing employees grew through knowledge sharing and 
discussion.  This recognition of the value and need for customer insights that allowed 
these employees to develop a different understanding of the role of the catalyst, the 
project and design in general.  What culminated in the focus group was the employee 
realisation of the potential that channelling of customer information and insights into 
METSCo could have on their job, their interaction with their colleagues and 
ultimately their customers.  By enabling customer-facing employees to communicate 
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through their reflective knowledge, they were able to provide input on customer 
situations so the DLI project can effectively build multi-perspective observations 
second-hand.   
Prototyping the Training in and Management of Design Thinking 
The results highlighted the shift in the DLI team from a ‘doing’ role to a 
position of facilitation, whereby design thinking could be engaged, prototyped and 
disseminated with the customer-facing employees.  This shift enabled new insights to 
be fed into METSCo, allowing lower-level employees have an input into the strategic 
design of their company.  Due to the limiting factors of the mining industry, 
prototyping a mechanism for customer facing employees to bring customer insights 
back to the catalyst was crucial for the DLI project to continue moving forward.  The 
purpose of this prototype was to engage customer-facing employees of METSCo to 
work through design methods whilst at mine sites, to generate customer insights and 
reflect on them with the catalyst.    
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Figure 53: Design-Led Employee Framework Illustrates the Imperative to Grow 
Design Thinking Capabilities with Customer-Facing Employees 
 
Figure 53 builds upon Beckman and Barry’s Barry (2007) learning process of 
innovation using design thinking, whilst incorporating Bucolo and Matthew’s 
(2011b) internal and external paradigms of engagement.  The grey loop highlights 
the scope of learning that the employee’s engage with, facilitated by the catalyst 
(dark grey box).  The results chapter highlighted the informal knowledge 
communication process known in METSCo as ‘tribal knowledge’.  To holistically 
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formalise this knowledge creation, employees not trained in design need to be 
conscious of the task of deliberately gathering data from observations.  This is 
highlighted in Figure 53 by the prototyping design-thinking arrow.  The day-to-day 
job of the employee has not changed; they are to continue to interact with the 
customers as they usually would.  Employees are required to simply test their own 
assumptions about the customer by using the framework outlined by Osterwalder and 
Pigneur (2013) in their ‘value proposition canvas’ (see Chapter 4.2).  Using this tool 
they are asked to think about what jobs the customer is trying to get done, what pains 
do they have, and what gains would they receive if this pain went away.  Martin 
(2010) believes that “to advance knowledge, we must turn away from our standard 
definitions of proof – and from the false certainty of the past – and instead stare into 
the mystery of what could be” (Martin, 2010, p.  40).  This data should be captured in 
writing, as “writing is an integral part of analysis, not something that takes place at 
the end” (Braun & Clarke, 2006, p.  15) 
For employees not trained in design, the process of thematically analysing 
customer interactions is part of the overall analysis (Miles & Huberman, 1994), 
where data is organised into meaningful groups (Tuckett, 2005).  With no provision 
of scope in what to observe, thematic analysis helps the employee organise their 
experiences and places the data in a repeatable format.  
Highlighted by the theory of ‘abductive reasoning’, customer-facing employees 
are encouraged to make  “logical leaps of the mind”.  (C.S Peirce as cited in Martin, 
2010)” and to make sense of their customer interactions.  “Sensemaking is about 
authoring as well as interpretation, creation as well as discovery” (Weick, 1979, p.  
8).  "Once I had a customer insight, it all made sense”.  Generating interpretations 
allows for the creation of new knowledge through an experienced practitioner who 
may know more than can be articulated (Schön, 1983).  
The prototyping activity is run with the design team to give the employee the 
opportunity to de-brief, clarify and reiterate the insights gathered as illustrated in 
Figure 53.  This debrief  (design thinking management) is indicated by the grey 
arrow, that links the design catalyst and the customer-facing employee.  This is an 
important step for the employee to talk through their experiences in relation to the 
data that was collected, forming new insights as a direct result.  Literature 
corroborates this argument, highlighting that,  “the most basic mechanism of 
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acquiring new information that leads to cognitive restructuring is to discover in a 
conversational process that the interpretation that someone else puts on a concept is 
different from one’s own” (Schein, 1996b, p. 31).  This activity acts as a passing of 
responsibility to the catalyst for the information given, and to provide a feedback 
loop to the employee about potential implications from the insights gathered.  This 
allows the catalyst to talk with the employee about the method of insight generation 
and to discuss potential improvements to the mechanism for further testing.   
9.5 DESIGN-LED CHANGE 
Chapter 9 analysed three design imperatives that emerged from an 11-month 
embedded design-led engagement with a METS manufacturer.  Highlighted in this 
chapter was the mapping of each imperative against the design-led innovation 
framework, developed by Bucolo and Matthews (2011).  This section will explore 
the amalgamation of these frameworks, to gain a macro understanding of the role of 
the DLI team in relation to the proposed design imperatives, within a design-led 
change program.   
 
Figure 54: Imperatives for Design-Led Change within a METS Manufacturer   
   
The design-led change model in Figure 54 brings together the three elements that 
were presented in each design-led framework within this discussion chapter:  the 
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level in the organisation in which design-led change was being applied, how each 
imperative was applied within each paradigm of business and the change that 
emerged as a result. Figure 54 collates these elements into an organisational 
hierarchy, from leadership level through to project level, summarising the elements 
of design-led change and how this change can be brought about through the 
application of the proposed design imperatives.  Furthermore, this research argues 
that to drive design-led change within a METS company begins with addressing four 
cultural elements: leadership culture, engineering culture, knowledge culture and 
project culture.   
To support the design-led change model illustrated in Figure 54, Table 13 tabulates 
the organisational hierarchy presented, against participant quotes and observations 
made throughout the reflective journal.  Table 13 reflects on the turning points of the 
company over the course of the engagement and describes the implications that this 
research has had on their organisational shift toward being design-led.  The table 
presents the turning points in hierarchical order from leadership through to project 
level. Changes observed throughout the organisation from company vision, 
leadership, innovation, problem solving, customer centricity; all of which stem from 
a shift in a engineering culture to adapt to a new way of thinking and operating.  
Table 13: Company Turning Points Over the Course of the Engagement 
 
Level Area of  Change 
Start of  
Engagement 
End of  
Engagement 
Approach to 
Innovation 
" Innovation has tended to be 
bounded, so its innovation in 
an engineering product type 
sense" 
 
“Those key players who are 
working on the tomorrow of 
METSCo, innovation is much 
more about business models” 
 
"12 months ago - conversations 
around alternate business 
models wouldn't have gotten 
traction" 
Approach to 
Leadership 
“He's (the M.D) fostered an 
innovative culture, but its been 
quite a narrow innovation" 
 
 M.D: “I am trying to reinvent 
my mindset.  As my thinking 
has changed, I think in the past I 
have contaminated this 
customer-focused mindset” 
L
ea
de
rs
hi
p 
L
ev
el
 
Customer-Facing 
Resources 
12 customer facing employees 23 customer facing employees – 
4 senior relationship managers  
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Approach to 
Customer Insights 
" The problem is that its pretty 
valuable information that 
people don't see as valuable" 
 
"Does (the company) know its 
customer?  No, flat out no.  Its 
ignorant and almost arrogant 
towards its customer” 
METSCo now employees two 
ex-customers/stakeholders for 
internal customer knowledge  
Approach to 
Design-led 
Innovation 
(*Customer 
Inspired Design is 
the internal 
rebranding of DLI 
within METSCo) 
“Others saw it (DLI) as trying 
to change the design of our 
equipment” 
“Customer Inspired Design*, it 
to me, to me that says 
something, slightly less 
academic and slightly more real.  
For me it’s more understandable 
and something that I feel bit 
more like it’s something I want 
to chase” 
Approach to 
Employee 
Empowerment 
 
(*Company BBQ’s 
are periodic 
gatherings of 
METSCo staff to 
discuss initiatives, 
progress and news.) 
“Guys get bummed that at the 
company BBQ's* they hear 
how good engineering is 
making a new machine or 
whatever, when they go to site 
and a pump doesn't fit or 
whatever, or someone did 100 
hour week on site helping 
customers etc. and no one 
sings their praise” 
“Embedding the voice of our 
customer into METSCo through 
the company BBQ*…war 
stories from mine sits… hearing 
about our customers through our 
subsidiaries… not just stories of 
our own manufacturing 
successes…but stories of our 
customers success with our 
products and services” 
Approach to 
Market Scope 
"We have really tapped out the 
current potential for our 
product with our current 
business model" 
 
"A business model is an 
opportunity, a product is only a 
fraction of what we now know 
we can get, it is almost an 
embarrassment" 
 
Approach to 
Design-Led 
Change 
Leadership buy-in as a result 
of a prior design change 
program 
METSCo has now passed a 
board-level directive which 
supports the company in taking 
a customer- inspired focus 
Approach to 
Problems 
“The whole culture of 
problem solving by 
engineering solutions is very 
serial, tightly defined with 
scope.  Without asking the 
questions about what the 
problem is” 
“We've started working on a 
service offering, where we 
profile the customer and we're 
trying to continue the 
prototyping loop where we're 
debriefing our sales staff at the 
moment, and just making 
general notes on those” 
M
an
ag
em
en
t L
ev
el
 
Approach to 
Business 
Prototyping 
“Get all of our ducks in a row 
before we can go and talk to 
customers” 
“That wasn’t so bad.  That 
didn’t hurt us by putting 
something to market that wasn’t 
totally 100%.” 
Departmental 
Alignment 
“Just in my space, and I’ve 
found it quite difficult, you’ve 
got a job to do, and everybody 
within the organisation’s 
pushing back” 
“We feel like on our area we 
have the support of the other 
side of the business.  That is a 
definite change of the last 6 
months or so” 
E
m
pl
oy
ee
 L
ev
el
 
Design Thinking 
Capability 
“I don’t think the people 
talking to the customers and 
finding out what they need are 
the same people as the people 
who can strategize on what 
innovations we should come 
up with, I think they’re two 
very dissimilar people” 
 In prototyping design 
management capabilities with 
customer facing employees, one 
employee noted: "Once I had a 
customer insight, it all made 
sense” 
 
 150  References   
Supporting 
Customer 
Engagement 
“He thinks that if I went in 
front of a customer I would 
mess it up.  Some people are 
very protective of having 
people on their turf” 
 
 “But I think it has changed 
what I got to offer the customer 
and the backup I have behind 
me.  Now I feel like I can go to 
my boss and he can go to his 
boss and I feel like we are a bit 
more on the same page” 
 
Approach to 
Design Language 
“In the early days when you 
are not understanding the 
language or the perspective.  
It’s painful, it’s tough” 
“So, we’re much more 
comfortable with that language 
now.  We understand what it 
means to touch it” 
 
Approach to 
Service Design 
“Service design 
implementation seen as “what 
we can offer; incrementally 
from the spares and service 
department of METSCo”. 
Moving to a suite of service 
offerings that dramatically 
increases customer engagement, 
whilst delivering customer value 
determined by deep customer 
insights 
Approach to 
Customers 
“We know what our 
customers want- speed and 
reliability – reasonable price” 
“What personas did for 
METSCo, is ‘You know what, 
we should probably talk to our 
customers before we make 
decisions,’ and I think that was 
a hugely important piece of 
activity” Pr
oj
ec
t L
ev
el
 
Approach to 
Knowledge 
“Someone may or may not 
look at that bit of information, 
so yeah, other than diligence 
and good communication it 
doesn’t get distributed.  
There’s a lot of tribal 
knowledge” 
DLI team now observes how 
METSCo employees see them 
as a central point to discuss, 
reflect and distribute customer 
information through. 
 
In presenting this macro-perspective of the design imperatives, this research suggests 
each is sequential in enabling the wider organisational hierarchy to successfully 
understand and engage with design-led innovation.   
Imperative 1 (Empowering Design-Led Innovation Through Top Down 
Leadership) addresses both the leadership and management levels of a company.  
Within a family-owned and engineering-oriented business, organisational and 
cultural change that is focused toward innovation is centralised at the top.  The 
imperative urges the importance of company (and cultural) leaders to model their 
personal and evolving perspective on design-led change, as a mechanism to allow 
organisational change to take place throughout the company hierarchy.   
Imperative 2 (Experiential Drivers for Continuous Change) seeks to drive 
change by having company management and employees experiencing design-led 
innovation first-hand.  This research suggests practitioners and design teams need to 
create internal situations that encourage an engineering culture to take a customer-
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centric approach to problems rather than a solution-based approach.  This is 
important factor in exposing company employees to the value of design-led 
innovation.  This research highlights that this practical value can only be understood 
through experience.  Where Imperative 1 urges engineering-culture to be open to the 
proposition of design, Imperative 2 indicates the need for the design team to create 
situations that allow employees to want to engage.  In building to fulfil imperative 
two highlighted to METSCo the value that knowledge plays in the company’s ability 
to successfully understand and design for a remote set of customers that are 
experiencing harsh economic change.  From the DLI project perspective, being able 
to access this form of knowledge firsthand was a limiting factor to the project’s 
success.  For the ability to create a working environment that allows for the 
application of design-led innovation within a project setting requires the 
development of a company culture that sees value in its intellectual assets. 
Imperative 3 (Design Thinking Management) relates to the way in which 
company employees make sense of their sporadic interactions with the mining 
industry.  Being able to holistically manage the knowledge generated from these 
interactions, builds the capability of design thinking internally, whilst providing 
more meaningful customer insights that are fundamental to the development of 
innovative solutions using design-led innovation. 
This research argues that for the successful diffusion and acceptance of design-
led innovation within a METS company, a multifaceted DLI team is required to 
operate at all levels of the business, to lead, design, facilitate and support the 
employees, managers and company leaders through various aspects of design-led 
change.  In building on previous literature, the framework below consolidates the 
positioning of   DLI team within each level of an organisation, to highlight how the 
design imperatives can be effectively implemented within the design-led innovation 
framework (Bucolo & Matthews, 2011).  
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Figure 55: Implementing a Design-Led Change Framework within a METS 
Manufacturer 
 
The framework in Figure 55 consolidates the modified design-led innovation 
frameworks presented earlier in Chapter 10.  The design-led change framework in 
Figure 55 positions the internal and external roles of the DLI team as well as they 
key company functions that all play important parts in shifting a METS company 
toward design-led change. Figure 55 also maps the presented design imperatives onto 
this framework, highlighting how a design-led change program must engage all 
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levels of a company in order to achieve a level of traction.  Wrigley and Bucolo 
(2012) present a ‘design innovation catalyst’ as a role that translates and facilitates 
design into areas of the company.  This research contributes to previous work by 
suggesting that within different hierarchical levels of a company, the catalyst, in 
conjunction with the design champion and design mentor, must be aware to lead or 
support the organisation to achieve these design imperatives. Figure 55 implies that 
while the DLI team must drive project and translate the findings company-wide, the 
roles must also create an environment that allows for and encourages company 
employees to do so themselves, which is implicit in each imperative.  The company 
must be able to experience value in design-led innovation.  This research has shown 
how METSCo understood the value of design-led innovation in various forms.   
Imperative 1 (Empowering Design-Led Innovation Through Top Down 
Leadership) discussed the value seen in company leaders through their public 
reflection on design and its implications on METSCo.  Imperative 2 (Experiential 
Drivers for Continuous Change) saw company manager needing design-led 
innovation as a mechanism to understand how the market will respond to a service 
offing within a severely contracting market.  Imperative 3 (Design Thinking 
Management) engaged customer facing employees – a previously marginalised sub-
culture of METSCo, in showing them that design-led innovation values their unique 
customer perspectives and important knowledge assets. 
9.6 SUMMARY 
This research has shown the need to develop an internal capability to generate 
customer insights from a remote and isolated customer base, is a critical imperative 
for design-led change.  What is summarised from Imperative 2 and 3 is for design-
led innovation to act as a channel to allow employees themselves to help answer 
Peter Drucker’s age-old questions: Who is the customer? and what does the customer 
value?  Imperative 2 advocates that only employee engagement and experience with 
design-led innovation will enable a change in engineering culture to possibly adopt a 
design-led approach to business.  Imperative 3 highlights that the DLI team must 
facilitate the interaction between employees and customers to deliver innovative 
solutions to the mining industry using this approach.  The culture of knowledge 
within companies with complex and remote customers is one built on experiences 
and informal sharing.  Without a culture valuing knowledge and limited rigor to its 
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collection, information gathered from customer interactions has limited value.  The 
ability to manage design thinking with non-design employees allows the catalyst and 
the company to be more assured in the accuracy of the customer insights.  This 
assurance allows for a more streamlined design of company innovations, and thus 
improving the acceptance of design-led innovation. 
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Chapter 10: Implications and 
Recommendations  
This thesis presented the results and findings from an action research study that 
examined an Australian METS manufacturer’s organisational and cultural journey 
towards being design-led.  Existing literature into mining equipment and technology 
service companies commonly focuses mining production and the market value of 
metals as influencers of innovation within the industry, which is generally focused on 
technology to improve productivity.  As declining metal prices force these external 
innovation suppliers away from mine sites, this research provides new perspectives 
concerning specific strategies that enables METS companies explore their knowledge 
assets to continue to innovate in this harsh economic environment.     
The objective of this research was to explore what it took for the 
implementation and integration of design-led innovation within a sector lead by 
proven process improvements and a family owned company driven by engineering 
innovation.  This research used an action research approach to a longitudinal study 
that allowed for the theoretical and practical developments of knowledge to guide 
this research.  Data collected using this methodology was in the form of two sets of 
semi-structured interviews, a focus group and a continual reflective journal to 
rigorously explore METSCo’s organisational change in processes and culture 
throughout the engagement.  The research questions asks: ‘what were the barriers to 
design-led change’ and ‘what opportunities emerged from overcoming these 
barriers’, in order to understand how these barriers were overcome by a METS 
manufacturer.  In using this terminology to explore the results using a thematic 
analysis approach, a set of successive imperatives were derived in the findings 
chapter that provides answers to this research question.  These design imperatives are 
summarised below. 
10.1 DESIGN IMPERATIVES 
1: Empowering Design-Led Innovation Through Top Down Leadership 
Unwavering support from company leadership is critical for any organisational 
change.  This research demonstrated that having company leaders facilitated and 
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supported by the design team, enabled their evolving experience of design-led 
change at a personal and philosophical level.  Whilst this change in thinking was 
noted as a challenging for an engineering mindset, public leadership on the reflection 
of this journey over the course of the engagement encouraged the company 
employees also directly or indirectly experiencing design-led change.  Consistent 
public reflection from company leaders generated company buy-in from the top 
down, by reporting on new insights and what they might mean for future innovation 
within METSCo.  
2: Experiential Drivers for Continuous Change 
Whilst the company leaders were evolving their theoretical understanding of 
design-led innovation, company management and employees initially respected but 
questioned the practical value that the design-led project was delivering to METSCo.  
This barrier was evident through the positioning of the DLI team, which was 
reporting insights but not adequately facilitating employees to experience this change 
in thinking.  Within this case study, the managers of METSCo began engaging with 
design tools and design thinking as a way to quickly prototype businesses models in 
a rapidly declining economic environment.  It was the hands-on practical experience 
of the managers with design-led innovation that helped employees overcome barriers 
in design language and speculation on its theoretical application. 
Initially, design-led innovation was seen as ‘invisible and slow’, however with 
the shift of the design team to facilitate employee change, and with the management 
team more confident in how design applies to a manufacturing business, a more 
customer-centric mindset formed, evidenced through the sharing customer insights, 
business model design and prototyping. 
3: Design Thinking Management  
This imperative highlights the importance for METS companies implementing 
a design change program, to effectively manage and capitalise off the somewhat 
limited interactions they have with the mining industry.  Even within a growing 
mining industry, literature discusses how mining companies are de-risking their 
operations by reducing internal R&D activities.  Now within a declining metals 
market, mining companies are limiting the number of METS contractors gaining 
access to site.  These external barriers evidence a shift in the mining industry, which 
is far removed from a traditional value proposition of better technology.  By 
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developing and managing design thinking capabilities with customer-facing staff, the 
DLI team was able to gain significant customer insights second-hand, whilst 
encouraging and empowering these employees to begin to analyse the market in new 
ways.  
10.2 IMPLICATIONS OF FINDINGS 
In this section, the implications of the findings are applied to the case study 
company, to the research design, to design-led innovation theory and to other METS 
manufacturers. 
10.2.1 Research Design Implications 
This research engagement was designed to deliver value to the company as 
well as to the university, within a unique research project.  From the university 
perspective the researcher was seen as an embedded student.  However for the 
company, the researcher was positioned as a design catalyst and an employee.  From 
these perspectives, this section will discuss the implications of having a multi-faceted 
design team contributing to the success of this engagement. 
 As this research used an action research methodology, the role of the 
researcher was positioned as an active member of the company, with the objective to 
have an effect on organisational change from a company and organisational 
hierarchical position that sits somewhere between academia and design.  This 
position does not automatically create the leverage or respect needed to bring about 
such an objective.  From a researcher’s perspective, bringing about organisational 
change, however minute, involves bridging the gap between the change itself, and 
the person delivering the change recommendation to an organisational culture.  
While bridging this gap can occur through a researcher (Pozzey, 2013), this research 
demonstrated how having an internal design champion with a senior position 
positively affected this internal change process.  One participant notes,   
“I think it’s helped because the design champion has the long term respect 
of the management group to be able to challenge the process.  But he’s also 
got the experience and the ability to challenge the process in a roundabout 
sort of way to get people thinking about it differently”.   
This implication speaks to the perception of experience through ‘grey hair’. 
“It’s very difficult for someone who’s in their early mid-20’s to sit across some CEO 
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who’s been running this company or a manger who’s been running the company and 
tell them how they should change their business”.  
 The essential characteristics of a design catalyst should be confident, 
articulate, skilled in design and skilled in business.  This researcher saw the 
imperative of having a well-respected design champion to help guide information 
through the executive team enabled a greater level of change than was first expected.  
The periodic input of an external design mentor further enhanced the validity of the 
design work being achieved through the DLI project (as discussed in the revised 
design-led innovation frameworks in Chapter 9). 
  Another important implication on the research design lies within the way that 
change is brought about within companies like METSCo, where change is ‘driven by 
a few key people’.  While the research objective is to bring about a level or 
organisational change using design-led innovation, the way in which this is achieve 
will be of course dependant on the personality of the researcher, the company, the 
culture and the market conditions.  Where change in METSCo is driven by the few, it 
is imperative to cleverly align change initiatives to this evident cultural structure.  
The reflective journal captured that “the goal with internal buy-in is to get the guys 
with the loudest voice to become advocates for the process”.  This advocacy was 
achieved naturally with employees and by using the various methods described in the 
discussion chapter. 
This research highlights how a level of design-led change was gained with 
METSCo, that was determined upon the characteristics of the researcher and with the 
support of a senior design champion and external design mentor that helped massage 
the marriage between the design and the business at an executive level.  The success 
of METSCo within this change program is also attributed to the level of buy-in 
achieved across the employee cohort that challenged, learned and advocated for the 
value that this mindset was delivering to the company. 
10.2.2 Theoretical Implications  
This section on theoretical implications will explore how this research has 
affected the foundational bodies of literature in design-led innovation.  As far as 
theory goes, design-led innovation sits very much at the practical end.  The problem 
lies in its practical application, where due to its infancy as a theory, limited case 
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study research exists explaining its application; hence this research study.  Mapping 
this journey is important for METSCo trying to describe this change as a foundation 
in the future, as well as it is for other companies beginning or going through a 
journey of design-led change.  The problem however lies within the rules that get 
drawn from such unique case studies, rather than the principles that the research 
refers to.  
10.2.3 Practical Implications 
Design tools proposed and discussed within literature today try to bring a 
simplistic view onto design to be approachable to those who are not trained in the 
field.  The result of this simplicity however detracts from the strength of insight that 
such a tool could deliver.  While visual abductive thinking is a unique learning 
attribute of a designer, design literature too often shy’s away from the inherent 
complexity of business-to-business relationships, inferring that radical innovation 
only occurs in consumer products and services.  Therefore the design tools created to 
help businesses help but are far from universally useful in all organisational design 
projects.   
Appendix I emphasises this point in the comparison between two tools that 
seek to help a practitioner to map stakeholder to business relationships at a point of 
interaction.  The objective of the proposed tool (seen in Appendix I) is to help more 
complex businesses to make the most of design-led principles, by enabling them to 
map the extensive stakeholder relationships within their business to search new 
insights and meaning that could derive sustainable competitive positions, and 
therefore contributing success stories to improve the validity of design-led 
innovation mechanism for organisational growth. 
10.2.4 Case Study Implications 
An important implication that remains for the METSCo that applies to all 
companies undergoing a design-led program is ‘what to do with this outpouring of 
new knowledge that gets generated through customer insights’?  During the DLI 
project, this data was in short supply, and the capability was built with customer-
facing employees, as they were the main direct contact with the customers on mine 
sites.  With this employee capability developed, the project completed and the 
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design-led engagement finished, how should companies like METSCo manage and 
continually exploit the customer insights infiltrate in?  
Firms interested or active in innovation are likely to be interested or active in 
knowledge management (Covin & Gronaug, 1997).  Whilst the generation of 
knowledge is a crucial input into the innovation process, traditional knowledge 
management systems act as repositories for information that may or may not be used, 
providing little or incentive for the employees capturing this information in the first 
place, and therefore deconstructing the important work in build design thinking 
capabilities internally.  During a research engagement such as this, the role of the 
catalyst is to generate meaning from customer insights gathered.  What has become 
clear to METSCo is the imperative to have a position that facilitates the translation of 
customer insights into meaning, and has employed this researcher to do so.  What 
remains for further research and development is a holistic knowledge management 
capability to support practitioners and employees alike in being able to store and 
utilise customer insights gathered through a global company.  Additional 
recommendations for future research are outlined in Chapter 10.3. 
10.3 CONTRIBUTION TO KNOWLEDGE 
Table 14 describes the literature gaps in design-led innovation, the METS 
sector and the mining industry, as discussed in the consolidated literature review 
presented in Chapter 5.  Table 14 highlights the contributions this research has made 
towards creating new possibilities, perspectives and approaches in embedding 
design-led innovation into a METS company. 
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Table 14: Contribution to Knowledge 
 
Consolidated Gaps in Literature  
As seen in Table 5 
Contribution to  
Knowledge 
 
There is limited case study evidence 
available to support companies in the 
integration of design-led innovation into 
business, through an action research 
approach. 
 
Developed through an embedded action 
research approach, this research has been able 
to successfully show the first year’s journey of 
a METS company towards being design-led.  
This research has led to the development of a 
design-led innovation framework of 
integration that models the interrelationships of 
roles within the internal and external design 
team to help engineering focused METS 
companies overcome cultural and 
organisational barriers to design-led 
innovation. 
 
Limited research into how a design-led 
innovation program becomes 
implemented within a METS companies. 
 
This research presents three design imperatives 
that were evidenced as critical to the 
implementation of design-led innovation 
within a METS company that discussed top 
down buy-in and leadership, and the 
facilitation of company employees to 
understand the journey of change firsthand as 
essential factors in achieving a design-led 
change. 
 
Gaps into how knowledge generated 
through design-led innovation is 
managed, in relation to the METS sector 
 
This research has demonstrated in industries 
with global markets such as the METS sector, 
design-led innovation has provided methods 
for gathering deep customer insights second-
hand, through company employees.  This 
research has led to the development of a 
conceptual framework to assist design 
catalysts, employees and companies in 
gathering deep customer insights within a 
similar marketplace. 
 
For this research to contribute to the aforementioned literature gap, a research 
question and sub-questions were developed to focus the direction of the study area.  
First, each sub-question will be discussed in relation to the research, which will build 
to the discussion of the main research question.  
Providing Insights into Sub-Research Question 1: What are the barriers for a 
METS manufacturer using design-led innovation within a changing market context? 
 162 Chapter 10: Implications and Recommendations   
 
Figure 56: Insights into the Barriers Faced by a METS Manufacturer using Design-
Led Innovation within a Changing Market Context 
 
Through the research analysis method presented in Chapter 6, this research 
asserts that the organisational barriers that inhibit design-led change fall within three 
categories.  Firstly, METSCo’s orientation against strategic change resulted from 
market success through superior technology innovation.  Secondly, METSCo’s 
perspective on what innovation is within their organisational culture was inherently 
driven by the leaders of a family-owned business whose strong engineering passion 
that nurtured a palpable organisational culture was far removed from the design 
thinking theories of design-led innovation.  Finally, the combination of these two 
barriers resulted in an organisational process management structure that was forced 
to grow and support the company’s strongest soft and hard assets, engineering and 
manufacturing.  This resulted in a traditional manufacturing and engineering mindset 
and culture that was not oriented toward the customer and inadvertently 
disempowered the company departments that did.  
 
Providing Insights into Sub-Research Question 2: 
What opportunities emerge for a METS manufacturer using design-led innovation 
within a changing market context? 
 
Figure 57:  Insights into the Opportunities for a METS Manufacturer Overcoming 
Barriers to Design-Led Innovation 
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The results of this embedded action research study within a METS company 
highlights that by utilising a design-led innovation approach to organisational 
change, METSCo has the opportunity to re-address their turbulent mining market 
with a level of strategic awareness that allows for agile development of new offerings 
that are in-tune with this changing environment.  Coupled with this, this research has 
highlighted the organisational mechanisms that need to be aligned to deliver these 
offering and to continually test their position and perspective of their market.  
Achieving this alignment is derived from the change witnessed in the engineering 
focused culture that is now willing to reposition their internal assets deliver outcomes 
with a new perspective on what innovation can now mean within METSCo.  With a 
strong shift toward a customer-centric culture, METSCo has created a cultural 
platform that encourages market engagement, and can now utilise a more design-
focused language is seen to be shared throughout the organisation.  By understanding 
the barriers and the opportunities for a METS company in implanting design-led 
innovation, the main research question can be answered and discussed. 
 
Providing Insights into the Main Research Question: 
 How can a METS manufacturer use design-led innovation to overcome barriers and 
recognise opportunities within a changing market context? 
 
Figure 58: Imperatives for Design-Led Change 
 
The findings that emerge from the research results indicate for a METS 
manufacturer to overcome their organisational barriers, design imperatives must be 
addressed and achieved in succession to allow for a design-change program, such as 
the one that informed this research, to gain traction.  Existing literature on design-led 
programs indicate that support from company leadership is fundamental to the 
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success of the change.  Imperative 1 asserts the importance of having senior 
leadership active in developing their own personal and commercial understanding of 
design-led innovation, as an imperative to help gain clarity and maturity around the 
company vision.  In-turn this high level engagement and commitment has shown to 
help guide and enable an orthodox engineering culture toward a new approach in 
operation, thinking and innovation. 
Research surrounding the design innovation catalyst describes a functional role 
that translates the design-led approach to innovation between the organisation and 
strategic levels of an organisation.  While this role remains crucial, this research also 
describes the imperative to have the catalyst facilitate employees through this 
journey also.  Change, especially cultural change, is achieved by gaining trust and 
experiencing value first hand.  This imperative is twofold in reflection on the 
relationship between the METS sector and the mining industry.  Imperative 2 implies 
the importance of facilitating employees to experience design-led change.  Within 
the globally isolated mining industry, these employees are actually the only practical 
way to develop customer insights to develop design-led change through company 
pilot projects.  Imperative 3 therefore must provide supportive resources and 
capabilities to utilise customer-facing employees in this way.  This in-turn empowers 
the lower level employees as they are enabled and allowed to have sophisticated 
input into the company’s strategic development of products and services. 
This research reports on an 11-month design-led engagement with a METS 
manufacturer.  In support of this engagement, the company insists that design-led 
innovation or ‘customer inspired design’ as they have termed it is now a core 
directive of the company, which is continuing to develop and embed it 
companywide.   
 
10.4 RECOMMENDATIONS FOR FUTURE RESEARCH 
The design imperatives described in this research are a result of a specific case 
study engagement within a family-owned and engineering focused METS Company 
that supports the mining industry.  While this research was longitudinal, it was only 
able to report on the opportunities of design-change as a result of this engagement.  
Future research by this researcher could examine this case study over a large 
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timeframe to map the exploitation of these opportunities’ as the company moves 
further towards being design-led.  The unique market in which the case study 
operates created and defined a scope for this research.  Future research could explore 
and test the validity of these design imperatives within other global industries with a 
dispersed and complex value chain. 
Design thinking management was described as a core imperative to allow 
customers to experience design-led change first-hand, however it was outside the 
scope of projects within METSCo to design appropriate and creative systems to 
support this imperative.  Knowledge management typically deals with IT systems far 
removed from the people that need to be interacting with them.  Future research 
should take a design-led approach to designing a design thinking support structures 
that allow for an intuitive flow of customer insights that deliver value.  For now that 
support structure lies within the position of the design catalyst. 
The language of design within a business context challenged METSCo’s 
understanding and interpretation of design-led innovation.  As evidenced in this 
research, METSCo senior leadership actively changed the name of the program to 
‘customer inspired design’.  This renaming indicates the necessity of ownership of 
the principles design-led innovation, rather than the definition and semantics that 
cloud the term ‘design’.  In 1998, Trueman and Jobber indicate that the issue that 
industry has with understanding the value of the design is that there is no clear 
typology of the dimensions of design.  Whilst the field of design has shifted its 
position within industry in this time, the barriers accepting its typology and language 
remain.  Perhaps future research could explore the discourse surrounding design and 
business that allows for a wider acceptance of this emergent field. 
Finally, this research highlights the infancy in which design-led innovation has 
been implemented and analysed within industry in general, let alone within the 
unique characteristics of the METS sector.  This researcher promotes the 
continuation of the marriage between design-led innovation theory development and 
practical application within industry to further validate, explore and develop its 
impact on companies ability to a create sustainable competitive advantage within 
amorphous markets. 
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Chapter 11: Conclusion 
This research has examined how a METS manufacturer can use design-led 
innovation to overcome barriers and recognise opportunities within a changing 
market context.  The implementation using an action research approach to developed 
an understanding into how METS manufacturers implement and utilise a design-led 
innovation.  This research examined the data through a family-owned and 
engineering lens of organisational culture.  This study specifically sought out the 
barriers and opportunities that developed throughout this study, to understand how a 
METS manufacturer overcame them in order to progress towards design-led change.  
This new knowledge is important as Australia’s current decline in its mining 
industry, directly affects the profitability of METS sector.  More broadly, as 
Australia’s manufacturing industry is quickly declining, this research highlights the 
importance for METS manufacturers to remain relevant and profitable is of national 
importance. 
Literature surrounding the METS sector reports a predominately engineering 
focus towards creating and delivering innovation to the globally isolated mining 
industry.  While this culture of engineering has been the backbone for the METS 
sector in delivering incremental but reliable innovation to the mining industry, the 
recent mining downturn has highlighted the tenuous relationship between the mining 
industry and the METS sector in being able to get access to mine site where 
innovation is often generated.  Moreover, engineering culture within business 
traditionally focuses internally on the technology being created over the stakeholders 
that engage with it.  In light of these traditional business challenges, a key gap in 
literature lies within how to effectively communicative and implement a design 
approach to innovation within a culture that traditionally focuses on technology, and 
within a competitive climate that has limiting stakeholder engagement.  
This research explored this business environment through the METS case study 
over an 11-month period, where the researcher was embedded in the firm to deliver 
value to the company and to theory, by using an action research approach.  Research 
data was captured qualitatively with two sets of semi-structured interviews at the 
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beginning and conclusion of the engagement, a focus group and a continuous 
reflective journal to capture observations.  Rigorous thematic analysis revealed three 
sequential design imperatives that emerged that were critical turning points in the 
progression of design-led change within the METSCo.  The first imperative saw 
leadership buy-in and continual development with design-led innovation at a 
strategic level.  Company leaders ‘lead the culture’ towards this quite foreign way of 
thinking.  While the design team supported this work, the second imperative saw the 
shift in team position towards employee facilitation of the design tools and 
techniques leveraged a wider cohort of METSCo to experience design-led change 
firsthand.  For those employees marginalised by the dominant company culture, 
being able to have active input into company strategy was seen to generate a renewed 
empowerment.  Thirdly, despite the limitations of customer accessibility, this 
imperative highlights the importance to not only have customers engage with design, 
but to be able to carry out design activities with customers.  This imperative requires 
the researcher to facilitate and manage design thinking within customer-facing 
employees to capture, analyse and generate customer insights.   
Within the discussion, the research puts forward conceptual models and tools 
that describe and support these imperatives, to help align internal capabilities with 
the company strategy and its product portfolio.  This thesis presents in detail the 
practical application of design-led innovation within an industry setting that is 
relevant to business discourse, where new knowledge can be translated to other 
industries.  The developmental work of the design team within this research speaks 
particularly to practitioners, researchers and design champions who are looking to or 
are driving innovation.  The results discuss applied organisational and functional 
strategies that are supported by empirical evidence that can be help with the 
integration of design-led change.   
For a mining equipment manufacturer to overcome the barriers and capitalise 
on the opportunities in transforming to a design-led company, it must allow 
employees at all levels to truly understand customers in order to deliver real value.  
For those companies with complex value chains, this value may apply multiple 
stakeholders.  The ‘touch point relationship framework’ tool presented in Appendix 
I, may have further applications within the METS sector in able to map the 
relationships value chains in order to understand the people that operate within it.  It 
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is imperative to first understand what value means to these stakeholders in order to 
ascertain the market position the company has or wants to have.  Being design-led is 
the marriage between why the company exists and why the customer values them, 
bounded together by solutions that deliver mutual benefit from value.  While this 
may be undisputed within business, it is too often not materialised in practice, where 
the job of ‘working in the business’ trumps ‘working on the business’.  Where 
markets would traditionally be differentiated through new product innovations, a 
company’s ability to create the value of tomorrow whilst delivering value today is a 
tall order for businesses looking to innovate across their business model of operation.   
Design within business allows for the exploration of internal capabilities and 
external latent needs to uncover what is possible, by communicating through a shared 
language throughout the organisational complexities of a business.  To sustain a 
design-led change, their design capability requires the holistic involvement all 
internal and external employees and leaders, where their daily operations and 
company strategies stem from customer inspiration.  What design-led innovation 
provides is a new perspective to explore the wealth of opportunity and scope within 
an existing business environment.  In the case of Australian manufacturing 
companies, this is timely and essential.   
Design-led innovation allows a company to “look outside our current 
business model”, by providing the internal “ability for us to innovate 
without touching the product”, which builds from a holistic organisational 
competency that “enables people to talk to customers and to listen” within a 
“forum where customers reduce the risk around a project.  To simply 
conclude this research, a participant noted that; “DLI is an organisational 
awakening to some of the cultural structures that have developed that are 
stopping us from engaging with our customers”. 
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Appendix I: Touch Point Relationship Framework 
Table 15: Comparison between the Emotional Touch Point Timeline and the Value 
Proposition Canvas 
Emotional Touch Point Timeline Value Proposition Canvas 
Bucolo & Wrigley, 2012 Osterwalder & Pigneur, 2013 
Develop deep customer insights through an 
understanding of stakeholder needs by 
exploring the touch points of a product 
/service interaction 
Develop value propositions that mate with 
customers through the developmental 
understanding of stakeholder’s jobs, pains 
and gains. 
Done to gain clarity into both the functional 
and emotional aspects of an existing 
interaction as a platform to prototype from 
Done to gain clarity into both the 
functional and emotional requirements of 
a stakeholder to design a value 
proposition around it.  
Focus on the interaction between the 
stakeholder and the offering at each touch 
point 
Focused to what the stakeholder needs 
and feels, in order to balance a value 
proposition to meet those needs and 
enhance those feelings. 
Focus on one stakeholder per canvas, 
although others can be incorporated into the 
touch points where required 
Focus on one stakeholder per canvas 
Both frameworks are enhanced with the addition of ‘persona design’ 
Both frameworks build to business model opportunities 
Can only focus on one stakeholder per 
touch point 
Does not use touch points  
Appendix I: Touch Point Relationship Framework 
The METS sector, like many other global industries today, is a multi-facetted 
interaction of customers, users, products, services and processes within a given 
problem situation.  Neither framework presented in Table 15 allows for complex 
business-to-business relationship mapping, in exploring the functional and emotional 
drivers at a touch point and along a timeline of interaction.  This issue was identified 
in the DLI project, and a new model was developed in response to the difficulties 
faced in trying to make sense of complex industrial relationships with existing design 
tools.  The model in Figure 59 builds on the work of Bucolo and Wrigley’s (2012) 
‘emotional touch point timeline’ framework (see Appendix I) and Osterwalder and 
Pignuer’s (2013) ‘value proposition canvas’ (see Figure 9), to allow for a logical 
framework to explore the functional and emotional elements (latent needs) of 
stakeholder jobs within and long a touch point timeline.   
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Figure 59: Touch Point Relationship Framework (Townson, 2014) 
 
The ‘Touch Point Relationship Framework’ shown in Figure 59 does not focus 
on a particular stakeholder.  Persona development is an important building block in 
the development of deep customer insights, which derive value propositions.  From 
the research work the ‘emotional touch point time line’ or the ‘value proposition 
canvas’, both of which are framed from a stakeholder perspective, were unable to 
map the complexity of interaction within a single touch point in the mining industry.  
While these tools still play important parts in the development and translation of 
deep customer insights into value propositions, a purely stakeholder focused analysis 
limits the exploration between multiple facets of complex situations.  It is for this 
reason that the framework in Figure 59 was designed.   
The framework pictured in Figure 59 is framed around the touch points of 
interaction that all stakeholders have in relation to but irrespective of a company’s 
potential or current offering.  While mine sites are isolated from general industry, 
they are continual environments of complex interaction.  Any given touch point 
might include customers, users, suppliers using a series of processes, products and 
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services.  Where a stakeholder perspective will map each stakeholder individually 
along a timeline, it fails to adequately show the complexity and interconnections 
between multiple variables within a touch point.  From this perspective, the model 
allows for the auditing of existing offerings or the conceptualisation of future 
propositions.  Although not in the traditional A3 paper scale, the framework allows 
companies to thoroughly explore their integration levels along a situational timeline, 
and derive meta-patterns along a pathway of interaction. 
The first step is to gain clarity around the timeline you wish to explore, and the 
significant touch points within it.  An activity like the ‘emotional touch point 
timeline’ (Wrigley & Bucolo, 2012) is a good tool to uncover these important touch 
points.  As like many design tools, this framework is developmental, and iterations 
are imperative.  The sequencing and size of the timeline should change overtime, 
through customer interviews, and co-design mechanisms.  The following steps utilise 
the: jobs, pains, gains, elements as described in the ‘value proposition canvas’ 
(Osterwalder & Pigneur, 2013).  However, this framework concept does not attempt 
to address the potential products and services as described in the left hand side of the 
‘value proposition canvas’.  Whilst an important step, this framework focuses on 
developing an accurate model of a situation from multiple perspectives before trying 
to design solutions.  This framework however, focuses these elements on all 
stakeholders within a touch point, to gain a holistic view of their relationships and 
potential contradictions, which enable and hinder the efficient operation within each 
touch point.  This perspective allows the creation of value proposition concepts that 
clearly map to multiple stakeholders and touch points simultaneously. 
 
 
